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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no puzuke 6a30BOro ypOBHsI HA YPOBHE CPEIHETO 0OIIEro 00pa3oBaHMUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOMU
oOpazoBarenbHOil mporpammsl, mnpeactaBieHHbx B OI'OC COO, a Takxke ¢ ydéToM
denepanbHOl pabouell MporpaMMbl BOCIUTAHUSI M KOHLEIIMUA TPENoJaBaHusl y4eOHOTO
npeamera «®Puzuka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit dexneparum,
peanu3yrouMx OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

CopeprkaHue mporpamMmsl Mo (pU3MKe HampaBiIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-
HayyHOW KapTwHbI Mupa oOydarommuxcs 10—11 kmaccoB mpu oOyueHuu ux (U3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ACITEIbHOCTHOTO NoaxoAa. [Iporpamma no ¢usnke
cootBercTBYyeT TpeboBanusiM GI'OC COO k miiaHupyeMbIM JTHYHOCTHBIM, IPEIMETHBIM U
METalpeAMETHbIM ~pe3yibTaTaM OOyYEeHHs, a TaKXEe YYUTHIBAET HEOOXOAUMOCTD
peanu3ald MEXIPEIMETHBIX CBsI3eM (PU3MKM C €CTeCTBEHHO-HAyYHBIMU YUE€OHBIMU
npeaMeTamu. B Hell onpeensitoTCsl OCHOBHBIE LENH U3yUeHUs PU3UKU Ha YPOBHE CPEIHETO
oO1ero oOpazoBaHusl, TUIAHUPYEMBIE PE3YIbTaThl OCBOCHHS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

®TUTAHUPYEMBIE pe3yJIbTaThl OCBOEHUSI Kypca (U3MKU Ha 0a30BOM YpOBHE, B TOM
YuCIie MPEAMETHBIE PE3YNbTAThI IO ToAaM O0yUeHHUS;

e coJiepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM o0y4eHusl.

du3rka Kak Hayka 0 HamboJiee OOUIMX 3aKOHAX MPHUPOJIbI, BHICTyMNAash B KaueCTBE
y4eOHOTO MpeaMeTa B IMKOJE, BHOCHUT CYIIECTBEHHBINM BKJIaJ B CHUCTEMY 3HaHHA 00
okpyxatoiieM mupe. [IIkoapHbI Kypc PU3HKH — CHCTEMOOOPAa3YIOIINiA 1J11 €CTECTBEHHO-
Hay4YHbIX YUYEOHBIX MMPEAMETOB, TOCKOJIbKY (PU3HUECKHUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB
U SIBJICHUM, U3y4aeMbIX XUMUEH, Ouosioruei, ¢pusndyeckor reorpadueii 1 acCTpOHOMUEH.
Hcnonb3oBaHre M aKTUBHOE MpUMEHEHUE (U3MUECKUX 3HAHUU OMNpEAeNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJTYYEHUsI HOBBIX MAaTEpUaJIOB C 33JJaHHBIMU CBOWCTBAMH U Apyrux. M3ydeHnue
(GU3UKKM BHOCUT OCHOBHOM BKJaJ B ()OPMHUPOBAHHME €CTECTBEHHOHAYYHOW KapTHHBI MUpPa
oOy4Jaroruxcsi, B opMUpOBaHHE YMEHUN MPUMEHSATH HAYYHBIH METOJ TO3HAHUS TPHU
BBITIOJIHEHUY UMHU Y4€OHBIX UCCIICIOBAaHUM.

B ocHOBY kypca ¢u3uKu 7151 YPOBHSI CPETHETO 0011ero 00pa30BaHUsl TTOJIOKEH Pl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 HOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepUal U3 BCEX Pa3/eioB (PU3UKH, BKIIFOYAET KaK BOMPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B coOoTBETCTBHM C HEl maTepuall Kypca GU3NKUA 00bETUHEH
BOKpYT (puznueckux teopuid. Begyumm B Kypce siBisieTcs: popMupoBaHue IpeICTaBIeHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuzauuss TpeArnosiaraeT  HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHANa (U3HUUYECKOM HAYKU, OCMBICIICHUE CBSI3M Pa3BUTHS (PU3UKH C
pa3BuTMeM O0IIecTBa, a Takke C MHUPOBO33PEHUYECKMMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMu.



Hoesa npuxnaonoii nanpasnrennocmu. Kypc pusuku mpeamosnaraeT 3HAaKOMCTBO C
MIUPOKUM KPYTrOM TEXHMUECKUX U TEXHOJIOTMUECKUX MPUIIOKEHUN M3YyYEHHBIX TEOpUil U
3aKOHOB.

Hoes sxonocuzayuu peannsyercsi MOCPEACTBOM BBEJCHUS JIEMEHTOB COJEPIKaHMUS,
MOCBSIIIEHHBIX AKOJOTUYECKUM MpobieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKHM M TEXHOJIOTHM, a Takke OOCYXJACHHUS MpoOJieM palMoHAIbHOIO
IPUPOAOIIOIB30BAHUSA U dKOJIOTUYECKON Oe30macHoCTU. CTEep KHEBBIMH JIEMEHTaMH Kypca
Gu3NKM Ha ypOBHE CpemHero oOmero oOpa3oBaHUS SBISIOTCS (DU3UYECKHUE TEOpUU
(bopMupoBaHUE TIPEACTABICHUA O CTPYKTYpE MOCTPOCHHS (PU3MUECKOW TEOPUH, POIHU
(GyHIaMEHTAIBHBIX 3aKOHOB M TPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUIX O MPHUPOJIEL,
TPAaHMIIAX TPUMEHUMOCTH TEOPUM, JJII OMHCAHUS €CTECTBCHHO-HAYYHBIX SIBICHUUA H
MIPOIIECCOB).

CucTeMHO-AeSTEILHOCTHBIN MOAX0/] B Kypce GU3UKH peaIu3yeTCs MPEXkKIE BCETO 3a
CY€T OpraHu3aluu SKCIEPUMEHTAIBHOU JesATeIbHOCTH oOyuwatomuxcs. s 6a3zoBoro
YPOBHS Kypca (U3UKH — 3TO UCIOIB30BAHUE CUCTEMbI (DPOHTAIIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA00PATOPHBIX padOT, KOTOPBIE B MporpaMMme Mo Pu3nuke 00beAMHEHBI B
oOIIUI CIMUCOK YYCHUYECKUX MPAKTUYECKUX PaboT. BhiieneHune B yka3aHHOM MepeyHe
1abopaTOpHbIX pabOT, MPOBOJUMBIX I KOHTPOJS U OILEHKH, OCYIIECTBISETCS
y4aCTHUKaMU 00pPa30BaTEIBHOTO Tpoliecca MCXOJs U3 OCOOCHHOCTEH IJIAHUPOBAHUSA U
ocHaieHusi kabunera usuku. [lpu 3TOM OOecneunBaeTcsi OBIaJeHUE OOYyYarOITUMUCS
YMEHUSMH TTPOBOJIUTH KOCBEHHBIC NU3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEH (hHU3HICCKUX
BEJIMYMH M MIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEAIOKCHHBIX THITOTE3.

Boibioe BHUMaHWE yAEISIETCS PEIICHUIO PACUETHBIX U KaUeCTBEHHBIX 3aaad. [1pu
ATOM JIJIsl PACUETHBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a/1a9H C SIBHO 33JJaHHOMN (hU3HUECKON
MOJICIIBIO, TIO3BOJISIFOIITUE TPUMEHSATH H3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
pasnena Kypca, TaKk ¥ HHTETPUPYS 3HAHUS W3 Pa3HBIX pa3AeiioB. J[s KaueCTBEHHBIX 3a/1a4
PUOPUTETOM SIBIISIIOTCS 3a/laHUsI HA OOBSICHEHHE MPOTEeKaHUs (PU3UYECKUX SIBICHUU U
IPOIICCCOB B OKPY)KAIOIIECH >KWU3HHU, TpeOyromue BbIOOpa (U3WYSCKOM MOJETH IS
CUTYaIINH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k marepuasbHOTEXHHUUECKOMY
obecrieueHno yaeOHOTo mpoliecca 6a30BbIi YpOBEHb Kypca GU3UKK HAa YPOBHE CPEIHETO
o01ero 00pa3oBaHus JOHKEH U3y4aThCs B YCIOBUSIX MPEIMETHOTO KaOnHeTa (GU3UKU UITU
B YCJIOBHSIX MHTETPUPOBAHHOTO KAaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTrO IMKiIa. B
kaOuHere (QU3UKK JODKHO ObITh HEoOXoIuMoe J1abopaTopHoe OO0OpyJoBaHUE st
BBITIOJIHCHUSI YKa3aHHBIX B MpOTrpaMMe MO (PU3HMKE YUCHHUYECKHX MPAKTHUYCCKUX padoT U
JEMOHCTPAIIMOHHOE 000pyI0BaHKE.

JleMoHcTpanimoHHOe 000pya0BaHHe (HOPMUPYETCS B COOTBETCTBUHU C MPUHITUIIOM
MUHHUMAJILHOHM TOCTAaTOYHOCTH U 00€CIIEYNBACT MTOCTAHOBKY ITEPEYUCIICHHBIX B IIPOTpaMMe
no (U3MKEe KIIOUCBBIX JEMOHCTPAIMA JUISI HCCISAOBAHWS W3ydaeMbIX SIBIICHHA U
MIPOIIECCOB, SMITUPUIECKUX U (PYHIAMEHTATBLHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHUH.

JlabopaTopHoe 000py10BaHUE 111 YYEHUIECKUX MPAKTUUECKUX padoT hopMupyeTcs
B BUJC TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEUMBAETCA B pacu€Te OJHOTO KOMIUICKTa Ha
IByX oOywaromuxcs. TeMarnueckre KOMIUICKThI Jab0opaTOPHOTO O0OpYAOBAHUS JTOKHBI
OBITH TOCTPOEHBI HA KOMITJIEKCHOM MCIIOJIb30BaHUHU aHAJIOTOBBIX U TU(PPOBBIX MPUOOPOB, a
TaK)K€ KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUJIC ITU(POBBIX JabOpaTOpuid.



OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

ehopMHpPOBAHUE HHTEpPECA U CTPEMJICHUS OOYYaIOIIUXCA K HAYyYHOMY H3YUYEHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIICKTYaTIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE IMPEACTABICHUM O HAYYHOM METOJE TMO3HaHUA U (OPMHUPOBAHUE
UCCJIeI0BATEILCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

ehOpMHpPOBAHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysbTaTa HU3Y4YEHHUSI OCHOB
CTPOCHHS MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

eopMUPOBAHNE YMEHHUI OOBSCHATH SIBICHUS C HCIOJIb30BAaHUEM (PHUIUUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

ehopMHpOBAaHUE TMPEJACTABICHUH O pOJM (PU3MKK JUIsl  Pa3BUTUS APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTrkeHne ATUX Leeil 00eceurBaeTCs peIIEHUEM CIEAYIOIIMX 3a7a4 B IpoLecce
M3y4YeHHs Kypca (PU3UKU Ha YPOBHE CPEIHEr0 O0IIero o0pa3oBaHus:

®IPHOOPETEHHE CUCTEMbl 3HAaHUU 00 OOMmMX (PU3HUECKHMX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSAX, BKIIOYAs MEXAHUKY, MOJEKYJSIpHYIO (U3UKY, D3JICKTPOJIUHAMUKY,
KBaHTOBYIO (PU3UKY U JIE€MEHTHI aCTPOPUBUKHY;

eopMUpOBaHNE YMEHUN MPUMEHITh TEOPETHUYECKHE 3HaHUS NS OOBICHEHUS
(bu3HUeCcKUX SIBJICHUH B PUPOJIC U IJIsI IPUHATUS TPAKTUYECKUX PEIICHUN B TOBCEIHEBHOMN
KU3HH,

®OCBOEHHUE CIOCOOOB pEIICHUs Pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOM (pU3MUecKon
MOJEJIbIO, 3a7a4, MOAPa3yMEBAIOUIMX CAMOCTOSITENBHOE CO3JaHue (PU3UUECKON MOJENH,
aJICKBATHOM yCJIOBUAM 33/1a4H;

eTIOHMMaHUE (GU3HIECCKUX OCHOB Y TIPHHIIUIIOB JICHCTBHUSA TEXHHUECKUX YCTPONUCTB U
TEXHOJIOIMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPY’KAIOLIYIO CPEAY;

®OBJIAJICHHE METOJaMU CaMOCTOSITEJIBHOTO ITUIAHMPOBAaHUS W TPOBEICHUS
¢u3nYecKuX IKCMEPUMEHTOB, aHAIM3a W HMHTEPHpeTaluu WHOOPMALUU, ONpPEICICHUS
JOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

® CO3/1aHH€ YCIOBUW JUIsI Pa3BUTHS YMEHUW NPOEKTHO-HCCIEI0BATENbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha uzyuenue ¢usrku (0a30BbIil ypOBEHb) HA YPOBHE CPEAHETO 00111er0 00pa30BaHUs
otBoauTCsl 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacos
(2 yaca B HeZEIIO).

[TpennaraemMsrii B mporpamme Mo (pu3MKe MepeveHb J1a00PaTOPHBIX U MPAKTUYECKUX
paboT ABJISETCS] peKOMEHAOBAHHBIM, YUUTENb AelaeT BIOOp MpoBeneHus 1ab0paTOpHBIX
paboOT U OMBITOB ¢ YYETOM UHANBUIYATbHBIX 0COOCHHOCTENH 00YyUYarOIINXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

dusznka — Hayka o npupoae. Hayunsle MeToabl NO3HaHUS OKpYykarouiero mupa. Pons
AKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TIO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue (U3MYECKUX SBJICHHA M 1poueccoB. HayuHble THIOTE3BI.
duznyeckue 3aKOHbI U TeOpUU. [ paHUIIbl IPUMEHUMOCTH (prU3HUecKux 3akoHOB. [IpuHIHT
COOTBETCTBHS.

Ponb 1 MecTo (u3HKM B OPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MUpa, B
MIPAKTUYECKON AEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ IH(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHUE. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JIBMKEeHUA. Cuctema
otrcu€ta. TpaekTopus.

[lepemernienue, CKOpOCTh (CPeAHsSt CKOPOCTh, MTHOBEHHAS] CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOUKH, X MPOEKIIMU Ha OCH CUCTEMbI KOOpUHAT. Cli0KEHUE MepeMeIIeHU N
U CII0KEHUE CKOPOCTEMN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TMpPSAMOJIMHEWHOE JABWXeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MEPEMEIICHUS MaTepUaIbHON
TOYKH OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaiCHUSI.

KpuBonuHenHoe nsuxeHue. [[BUKEHHE MaTEpUAIBHOM TOYKU IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEWHAsA CKOpOCTh. [lepron u
yacToTa obparieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue ycTpoucTBa M MPAKTUYECKOE MPUMEHEHUE: CHUAOMETP, IBHKECHUE
CHapsJI0B, LICTIHbIC U PEMEHHBIE MepeIavuu.

Jlemoncmpayuu

Mogens cucrtembl OTCYETA, WUIIOCTpPAUUs KUHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUSI.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe’KeHHOM IIPOCTPAHCTBE.

HaOmronenne naBuKeHUs] Tena, OpOIIEHHOTO T0J] YrjoM K TOPU30HTY |
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yueHne HEpPaBHOMEPHOTO JBWKEHHSI C 1IEJIbI0 OMNPENENICHHs] MIHOBEHHOM
ckopocTu. McciaegoBaHue COOTHOIICHUS MEXAY IMyTSAMH, MNPONUJIECHHBIMUA TEIOM 3a
MOCJIEA0BATEIbHBIE PABHBIE POMEXYTKH BPEMEHHU MPHU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.



N3ydeHne nBUKEHNS IapUKa B BI3KOU KUJIKOCTH.

N3yyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutTenbHOCTH ['anmunes. IlepBeiii 3akoH HbroTrona. MHepuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cuil. Bropoi 3axkoH Herotona st
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA UIs1 MaTeprabHbIX TOYEK.

3akoH BceMUpHOTO TsAroteHus. Cuna Tsoxectu. [lepBas kocMHuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (okosi, CKoIbxkeHus, kauenus ). Cuna tTpenus. Cyxoe TpeHue.
Cunma TpeHHsS CKOJBKEHUS W cuja TpeHus mokos. Koabdumment tpenus. Cuia
COITPOTHUBIICHUS MPU IBUKECHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarenbHOE M BpallaTeIbHOE JIBHKEHHE a0COIFOTHO TBEPIOrO Tea.

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpauleHus. [lnedo cuibl. YcinoBus paBHOBECUS
TBEPIOIO Tea.

TexHnueckue yCTpoMCTBa U MPAKTUUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JTBUKCHUE
UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBenue nHepuuUU.

CpaBHeHuEe Macc, B3aMMOJICUCTBYIOIINUX TEJ.

Bropoit 3axkon HeroToHa.

N3mepenne cuil.

CroxeHune CHiL.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMaliuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJCHHH.

CpaBHeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teiia. Buabl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTM CUJI  YIPYTOCTH, BO3HHUKAIOIIUX B IPYXKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopManuu.

HccnenoBanne ycioBUNA paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

NmMnynbe MatepuaibHOM TOYKM (Teja), CUCTEMbl MAaTepHAIbHBIX TOYEK. MMITysbe
CUJIbI ¥ U3MEHEHUE UMITYJIbCA TEJIa. 3AKOH COXPaHECHUSI UMITYJIbCa. PEakTMBHOE IBUYKEHHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass »Heprusi MarepuaJbHOW TOukd. Teopema 00 HW3MEHEHHUH
KUHETUYECKOW dHepruu. [loTeHunanbHas SHeprus.

[ToTeHumanbHas >HEprusi ynpyro AepopMUpPOBAHHON NpykuHbL. [loTeHIManbHAS
SHEPTUs Teja BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTenruanpHbIe U HEMOTEHITHATBHBIC CHIIBI. CBS3b paOOTHI HEMOTCHIIMAIBHBIX CHIT
C M3MEHEHHEM MEXaHMYECKOW SHEPIHU CHUCTEMbI TE€J. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPrHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIIED,
IPYXUHHBII IMCTOJIET, IBUKEHNE PAKET.

JlemoHCcTpannmn

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

[Tepexon noTeHLMANbHON SHEPTUH B KUHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuyeHnue abCOMOTHO HEYNIPYroro yjaapa ¢ NOMOILIBIO JBYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanre cBA3U padOTHI CUJIbI C UBMEHEHHUEM MEXAHUYECKON SHEPIrUM Tella Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. Juddysus. Xapaktep JIBUKEHUS U
B3aMMOJICHCTBUS YaCTUI] BellecTBa. MOJENN CTPOEHHUS Ta30B, JKUJIKOCTEN U TBEPIBIX TEI U
OOBsICHEHHE CBOICTB BEILIECTBA Ha OCHOBE 3THUX Mojesiel. Macca U pa3Mepbl MOJIEKYI.
KomunuectBo Bemectsa. [Toctosaaas ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopens uneanpHOro rasa. OCHOBHOE YpaBHEHHE MOJEKYISAPHO-KMHETHYECKOU
TEOPUU WIEANBHOrO raza. AOCONIOTHAas TeMmIeparypa Kak Mepa CpeJHed KUHETHUYECKOU
SHEpPruM TEIUIOBOrO ABMXKEHHUs 4vacTull ra3a. lllkama temmneparyp KenbBuna. ['a3zoBbie
3aKOHbl. YpaBHeHUe MeHneneeBa—Knaneiipona. 3akon [lansToHa. HM3ompoueccsl B
UJeaNbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpencTaBlieHUe
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4eckue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BellecTBa, (pororpaduu MOJIEKYI
OPraHUYECKUX COCIUHCHUN.

OnbiThl 10 U PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.

OMnBITHI, TOKa3bIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aNMOICHCTBUS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/a.

OMnbIThl, WTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UICATBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

OmnpeneneHue Macchl BO3AyXa B KJIaCCHOM KOMHATe€ Ha OCHOBE M3MEpEeHUI 00bEéMa
KOMHATBI, TABJICHUS U TEMIIEpaTyphl BO3yXa B HEMl.

HccnenoBanrie 3aBUCUMOCTH MEK]ly TTapaMeTpaMU COCTOSIHUSI pa3peKeHHOTO ra3a.

Tema 2. Ocnoevl mepmoouHamuxku

TepmoanHamuueckas cucremMa. BHyTpeHHsIs1 S HEPTUS TEPMOJUHAMUYECKON CUCTEMBI
u crnocoObl e€ u3meHeHus. KommuecTBo TeroTsl M paboTa. BHyTpeHHss sHEprus
OJTHOATOMHOTO MJEAJIIBHOTO ras3a. Buapl Temionepenayu: TEMIONPOBOIHOCTb, KOHBEKIINS,



M3JIy4yeHue. YJenbHas  TeIUIOEMKOCTh  BemiecTtBa. KoinMuecTBO — TEIJIOTHI  MpHU
TeIrIonepeaaye.

[Tonsitue 06 anuabaTHOM mporiecce. [lepBrlil 3akoH TepMmoanHamMuKku. [Ipumenenue
NEPBOro 3aKOHA TEPMOJMHAMUKH K U30mpoleccaM. ['paduyeckas uHTEpnperanus padboThl
rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMoCTh poLiecCcoB B MPUPO/IE.

TernnoBble MamuHbl. [TpuHIUMOB AecTBUS TeIIoBBIX MaiuH. [IpeoOpazoBanus
SHEPTUU B TEIUIOBBIX MammHax. KodGUIMeHT moie3HOro JeHCTBUS TEIJIOBOM MAIHUHBI.
[Mukn Kapao m ero xod(p@GUIMEHT MOJIE3HOTO MEUCTBHS. DKOJIOTHYECKHE MPOOIEMBI
TEIJIO3HEPTETUKHU.

TexHuyeckue ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3meHeHue BHYTPEHHEH SHEPTUu Teja MPU COBEPIICHUU PabOThI: BHUIET MPOOKHU U3
OYTBUIKHU O] IEHCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHue 3¢upa B JJATYHHOU TpyOKe MyTEM
TpeHUs (BUACOIEMOHCTPALIHS).

M3MeHeHne BHYTpPEHHEW 3HEpruu (TEMIIEpATyphl) Tella Mpu Temionepenadye. OnpIT
o a/InabaTHOMY PaCIIUPEHHUIO BO3ayXa (OMBIT C BO3IYIIHBIM OTHUBOM). Monenu napoBoi
TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEIIA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHaeHcauus. lMcmapeHue u xuneHue. AOCOMIOTHASs U
OTHOCUTEJbHAS BJIAXHOCTh BO3ayxa. HacelimeHHslid mnap. YaenpHas — Temwuiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHHS OT JaBICHUS.

TBépnoe teno. Kpucramnmueckue u amop@Hbie Tena. AHU30TPOINHUS CBOICTB
kpuctaimioB. Kunkue kpuctamibl. CoBpemMeHHble Marepuanbl. [lnaBieHwe u
KpucTayui3anus. Y aeibHas TerioTa rmasienus. Cyonumarus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckne ycTporucTBa U MPAKTHUECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJOTHM IMOJYYEHUSI COBPEMEHHBIX MAaTEpUajioB, B TOM YHUCJE
HAaHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGntonenue HarpeBanus U MjaBJieHUs] KPUCTAUIMYECKOTO BEILECTBA.

JlemoHCTpauus KpucTaioB.

YyeHndeckuil SKCIIepUMEHT, J1a0OpaTOpHbIE PAOOTHI

N3mMepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMHUKAa
Tema 1. Inekmpocmamuka



DnekTpu3anus Tell. JJIEKTpUuueckui 3apsan. J(Ba BuAa SIEKTPUUECKUX 3apsIO0B.
[IpoBOOHUKH, NHUAJIEKTPUKA WU TOJYIPOBOJHHUKUA. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsaa.

B3aumopeiictBue 3apsanoB. 3akoH Kymona. ToueuHblil snekTpuueckuid 3apsl.
DnekTpudeckoe noiie. Hanpssk€HHOCTh 3nekTprudeckoro noti. [Ipunuun cynepno3nnuu
ANEKTPUYECKUX NoJieh. JIMHNKM HANpSHKEHHOCTH AJIEKTPUYECKOTO TOJIA.

PabGota cun snekrpoctatudeckoro mois. [loreHuman. Pa3HocTh NOTEHIHMAIOB.
[IpoBOIHMKM ¥ JAUINEKTPUKH B  JJIEKTPOCTATHYECKOM mone. Jluanexkrpuueckas
MPOHULIAEMOCTb.

Onexktpoémkocts. KonpmeHcatop. DIJIEKTPOEMKOCTHh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuyeckue yCTpoWCTBA UM IPAKTHYECKOE IPUMEHEHME.  DJIEKTPOCKOIL,
ANEKTPOMETP, JIEKTPOCTATUUECKAS 3allUTa, 3a3€MJIEHUE JIEKTPOIIPHUOOPOB, KOHIEHCATOD,
KOIIMPOBAJIbHBIN alliapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMoperncTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

IIpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUIECKOM TTOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAW IUIACTHH,
PACCTOSTHUSI MEK]ly HUMU U TIUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCAToPa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOUHMKHN
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 151 ydacTKa LETH.

DONEeKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTHBJICHUE  BEIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COCITMHEHNUE IPOBOJHUKOB.

PaGota snextpudeckoro Toka. 3akoH J[xoyns—Jlena. MoOIHOCTh 3IEKTPUIECKOTO
TOKA.

DJIEKTPOJABUKYIIAsl CUJla U BHYTPEHHEE CONPOTUBJICHUE UCTOYHUKA TOKA. 3aKOH OMa
JUISl TIOJTHOM (3aMKHYTOM) AJIeKTpruueckoi nenu. KopoTkoe 3amMbIKaHuE.

DJIEKTPOHHAs MPOBOJUMOCTH TBEPIBIX METAILIOB. 3aBUCHUMOCTH CONPOTHBIICHUS
METAJIOB OT TeMIiepatypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBoguuku. CoOCTBEHHAs M MPUMECHAs TTPOBOJUMOCTH TMOJYITPOBOTHUKOB.
CgoiictBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEeKTPUYECKUN TOK B paCTBOpPaxX M paciuiaBax 3JEKTPOJIUTOB. DJIEKTPOIUTHUECKAS
IUCCOLUALIMS. DIEKTPOIIU3.

OnexTpuyeckuid TOK B razax. CamMoCTOATENbHBIM M HECAMOCTOSTEIBHBIN pa3psi.
Monnus. [1na3ma.



TexHHUYeCcKue yCTpOMCTBAa M MPAKTHYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJBTMETD,
peocTar, UCTOYHUKUA TOKA, SJEKTpOHArpeBaTeibHble MPHUOOPHI, AIEKTPOOCBETUTEIHHBIC
npuOOpPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOAHUKOBBIN U0/, TAIbBAHHKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTb CONPOTUBIIEHUS TUJINHIPUYECKUX IPOBOJIHUKOB OT JJIMHBI, IUIOIIAAN
MONEPEYHOr0 CEYEHHs U MaTepuara.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe  wW3MepeHHMe  DIEKTPOABMXKYIIEW  cwibl. KopoTkoe — 3aMbIkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JIEKTPOIHUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHne cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

M3MmepeHne dIEeKTPOABHKYIIEH CHJIBI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOGmronenue amexTpoiusa.

Me:xnpeaMeTHble CBSI3H

N3yuyenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISIETCA C YUYETOM
coJiepKaTeNbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTEeMaTUKHU, OMOJIOTMH, XUMHH,
reorpaduu U TEXHOJOTHH.

Meorcnpeomemnule nonsamus, CBI3aHHbIE C U3YUYEHUEM METOJOB HAYYHOTO TTO3HAHUS:
ABJICHHE, HAYYHbIN (aKT, TUIOTE3a, (pUu3nveckas BeIUYUHA, 3aKOH, TEOpHsl, HAOII0ACHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelmieHUEe CHUCTEMbl ypaBHEHUM, JMHEWHas (YHKIUs, napabona,
runepOoa, ux rpaduKd U CBOWMCTBA, TPUTOHOMETpUUECKUE (YHKIUU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKLIUH
Ha OCH KOOPJIHMHAT, CII0’KEHNE BEKTOPOB.

buonocus: wmexaHuueckoe JBUKEHHE B JKMBOW mpupone, auddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OPraHu3MOB (BUABI TEIUIONEpEeaur, TEIIOBOE paBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: JUCKPETHOE CTPOCHHE BEIEeCTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEM U Ta30B,
ANEKTPUUECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE IBUKEHUU C HCIOJIb30BAHMEM MEXAHM3MOB, YUYET
TPEHUS B TEXHHUKE, OAIINUITHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE
(pakera, BOIOMET M Jpyrue), ABUTaTelb BHYTPEHHETO CropaHusi, mapoBas TypOuHa,
OBITOBOM  XOJIOAWJIBHUK, KOHIWUIMOHEP, TEXHOJOIMH TIOJYyYEHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCIE€ HAHOMATEpUAJIOB, U HAHOTEXHOJOTUH, 3JIEKTPOCTATUUECKas
3a11UTa, 3a3€MJICHUE AIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AIIEKTpOHArpeBaTesbHbIe IPUOOPDI, SEKTPOOCBETUTENbHBIE IPUOOPHI, raTbBaHHUKA.



11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3auMo1elicTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHOE MOJIE.
Bekrop maranTHOM wuHAyKuuu. [IpuHIUMN cynepno3unyuu MarHUTHBIX ToJieu. JIluauun
MarHuTHOW WHAyKIMM. KapTWHa JnWMHAM MarHUTHOM WHAYKUWWA OIS IMOCTOSHHBIX
MarHMUTOB.

MarauTtHoe moJjie TpOBOJHUKA C TOKOM. KapTWHa JNMHHUN MHIYKUWH MAarHUTHOTO
OJIS JUTMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH C
tokoM. OnbIT Dpcrena. BzaumonencTsre NpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPABIICHUE.

Cuna JlopeHna, €€ Moayiab W HampaBieHUE. J|BH>KEHHE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGora cumet JlopeHia.

SIBneHHE 3IIEKTPOMArHUTHONM MHAYKUWUU. [IOTOK BEKTOpa MarHUTHOM WHIYKIIHH.
DJIEKTPOJIBIKYILAs CHJIA UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKINK Dapanes.

BuxpeBoe 35eKTpruecKkoe mose. DNEKTPOABMUKYIIAS CHUJIa UHIYKIIMU B TPOBOJIHUKE,
JIBIKYIIEMCS IOCTYIATENIBHO B OJTHOPOIHOM MarHUTHOM TOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTb. SIBnenue CaMOUHIYKIIVH. DIIEKTPOBHXKYILAS cuia
CaMOUHIYKIIUU.

DHEprusi MArHUTHOTO MOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yCTpOMCTBa M MPAKTUUECKOE MPUMEHEHHE: MOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUILl, MHIYKIIUOHHAS
M€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHIYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTh 3JIEKTPOJABMKYIIEH CHJIbI HMHAYKIIMA OT CKOPOCTH HW3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbonul

N3yueHre MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanne neMCTBUS MTOCTOSHHOTO MArHUTa Ha paMKy ¢ TOKOM. MccnemoBanue
SIBJICHUS 3JIEKTPOMAarHUTHOW WHTYKIINH.

Paznen 5. KoJsieOanusi v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA



Konebartenbnas cucrema. CBOOOAHBIE MeXxaHUUYECKUE Kojiebanus. ['apMoHuUeckue
konebanus. Ilepuon, yactora, ammautyna u (asa konedanuid. IlpyXMHHBII MasTHHK.
MareMaTtuyeckuii MasTHUK. YpaBHEHHE TapMOHUWYECKHX KosieOanuid. [IpeBpamienue
SHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSAX.

KonebatenbHblil KOHTYp. CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIEOaHUs B U1E€AJTIbHOM
KOJIEOATEIIbBHOM KOHTYpe. AHAJIOTHS MEXAY MEXAaHWYECKUMH M 3JIEKTPOMAarHUTHBIMU
konebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHMsT DHEPIMM B  HUIACATIBHOM
KoJiIe0aTeTbHOM KOHTYpE.

[IpencraBienrie O 3aryxarolmux KoyieOaHUSX. BBIHYXICHHbIE MEXaHUYECKUE
KoneOaHus. PezoHaHc. BbIHYKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJICOAHMS.

[lepemenHsblil Tok. CHHYCOMIAIBHBIA MEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUEHHE CUJTBI TOKA U HAIIPSKEHUS.

Tpancpopmarop. Ilpou3BoacTBO, Tmepeaaya W NOTPEOJICHHE BIEKTPUYECKOM
DHEPIrUU. OKOJOTMYECKHE PHUCKA NPpH IPOU3BOACTBE 3ieKTpo3Hepruu. KynpTypa
UCII0JIb30BAHUS IEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HHU.

TexHU4ecKue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: JIEKTPUYECKHH 3BOHOK,
TEHEPATOP IMEPEMEHHOI0 TOKA, JIMHUM 3JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBaHue mnapamMeTpoB  KoJeOAaTeabHOW  CUCTEMBbl  (NPYKUHHBIA WM
MaTeMaTUYECKUN MasiTHUK).

HaOmronenue 3atyxaromux Kojie0aHui.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl  (3aBUCMMOCTH CUJIBI TOKa W HANPSOKEHUS OT BPEMEHH) I
ANIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu  1OCIENOBAaTEIbHOM  COCIMHEHHH  PE3UCTOpa,  KATYIIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBaHue 3aBUCUMOCTH MEPUOJA MAJIBIX KOJICOaHUM Ipy3a Ha HUTH OT JUIUHBI
HUTHU U MaccChl Ipy3a.

HccnenoBaHre MEPEMEHHOIO TOKAa B LEMH W3 MOCIEAOBATENBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE B0JIHbL

Mexanudeckue  BOJHBI, yclioBus  pacrnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHus U JuiHa BoJIHbL. [lonepeunsie u npoaoabHbie BOIHBL. MHTEppepeHtus u
T pakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEeKTpOMAarHUTHBIE BOJHBL. YCIOBUS M3IYYEHUS DSJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B asnekTtpomarnutHoil BosHe. CBoONCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, TMpeJoMIIeHHe, Mojspu3anus, audpakuus,
unTepdepeniysa. CKOpOCTh 3IEKTPOMArHUTHBIX BOJIH.

[IIkana 371€eKTPOMArHUTHBIX BOJIH. [[puMEHEeHNE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.



[IpuHLMTBI paUOCBSI3U U TeNeBUACHUS. Paninonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE TNPUMEHEHHE:  MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJbTPa3ByKOBas JAMArHoOCTMKa B TEXHHMKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paclpOCTPaHEHUE MOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakinm MEXaHUYeCKUX BOJH.

3BYKOBOI1 pE30HAHC.

HabGnrogenue cBsi3u rPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJIOM U 4aCTOTOM
KOJieOaHU .

HccnenoBanre CBOWMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMIICHUE,
noJigspu3anus, 1udpakius, THTEpPepeHIus.

Tema 3. Onmuka

['eomeTpuueckas onrtuka. [IpsMonnHelHOe pacpOCTpaHEHUE CBETA B OJHOPOIHOMN
cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

OTpaxeHnue cBera. 3aKOHbI OTpaxkeHUs cBeta. [locTpoeHne n3006paxeHuii B I0CKOM
3epKale.

[Ipenomienue cBeTa. 3aKOHBI TPEJOMIICHHS cBeTa. AOCOJIOTHBIM TOKa3aTelhb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yrol HoJIHOTO BHYTPEHHETO
OTpaKEHUSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

CobOuparonyie 1 pacceuBarolme JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHHUE U
onTHYecKas cujia TOHKOW JMH3bL. IlocTpoeHune wu300pakeHMii B coOuparoumx u
pacceuBarommx JIMH3aX. DOopMysia TOHKOM JMH3bIL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. MuTepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOJIOICHUST MAaKCUMYMOB U MHMHHUMYMOB B HWHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HMudpakuust ceta. [udpaknuonnas pemérka. YcinoBue HaOIIOIEHUS TJIABHBIX
MaKCUMYMOB TIpH TaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHruecKue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: OUKH, JIyna, oToarnrmapar,
IPOEKIIMOHHBIN anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHUKA, AU(GpaKIUOHHAs
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsiMmonnHEHOE pacTipOCTpaHEHHE, OTPAXKEHUE U MTpeioMiieHue cBeTa. OnTHYeCKue
PUOOPHI.

[TomHOE BHYyTpeHHEE OTpaxkeHrue. Mojienb CBETOBOAA.

HccnenoBanre cBOMCTB M300pakeHUM B JTMH3AX.

Mopenu Mukpockona, TeJecKona.

Hab6mronenue naTepdepeninu cBera.

Hab6mronenune nudpaxium crera.



Habnronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaOmronenue noyisipuszaliuu cBeTa.

Yuenuuecxuii sxcnepumenm, irabopamoptvle pabomol
N3MepeHue nokaszaTess NpeJIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHvipl TPUMEHHMOCTH KJIACCMYECKOM MeXaHukH. [locTymarsl cnenuanbHOU
TEOPUU OTHOCUTEIBHOCTH: NHBAPUAHTHOCTh MOYJISI CKOPOCTH CBETA B BAKyyM€, IPUHIIUI
OTHOCHUTENBHOCTH DUHILTEWHA.

OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU U COKPAILICHUE JIIUHBI.
OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs13b Macchl C SJHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTULIBI. DHEPTHUS ITOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmot keanmoeou onmuxu Pomonbwl.

®opmyna [lnanka cBsi3u sHepruu (HOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC
dboToHa.

OtkpeiTie u ucciuenoanue ¢oroddpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. VYpaBHenue OiiHmiTeriHa I8 doTodpdexra. «KpacHas rpaHHIIA»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U  MPAKTHUUECKOE TPUMEHEHHEe: (OTOIIEMEHT,
dboToMaTUMK, COJIHEUHAsS OaTapes, CBETOANOI.

Jlemoncmpayuu

®doTo3dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopaa mo paccesHUIO o -YacTHII.
[Inanerapnas monens aroma. Iloctynarsl bopa. M3nyuenue u nornouieHue GOTOHOB NpU
NIEPEXOJIE aTOMA C OJJHOTO YPOBHSI DHEPTUM Ha Ipyrou. Buael ciektpoB. CniekTp ypoBHEU
SHEPTrUU aTomMa BOAOPOJIa.

BomHoBble cBoiicTBa uyactull. Bomubel ne bpoiua. KopmyckynisspHO-BOJIHOBOM
Ty aJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHnueckre yCTpOMCTBA U MPAKTUYECKOE INMPUMEHEHHE: CIEKTPAIbHBIA aHAIU3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopna.



Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HaOmronenne  nuHeHYaThIX  CHEKTpOB  W3mydeHus. Jlazep.  YdeHuueckuit
AKCIIEPUMEHT, J1a00paTopHbIe padOThHI

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI,  JTOKA3bIBAIOIIUE  CJOKHOCTh  CTPOeHUS  sAnpa. OTKphITHE
paanoaktuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuio cocTaBa paguOaKTUBHOIO
u3nyuyenusi. CoiicTBa anb(a-, Oera-, raMMa-uznydeHusl. BiusHue pagnoakTHUBHOCTH Ha
KUBBIE OPraHU3MBI.

OTkpbITHE TPOTOHA U HeWTpoHa. HykinonHas moaens siapa [eitzen6epra— MiBanenko.
3apsia siapa. MaccoBoe uuciio siapa. M3otonsl.

Anba-pacnan. DJIEKTPOHHBIA M TMO3UTPOHHBIA OeTa-pacman. ['ammauzmydeHue.
3aKOH PaJMOAKTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepubiit peaktop. TepmosiaepHbiii cunTe3. [IpobieMbl U MEPCHIEKTUBBI SESPHON
DHEPIreTUKHU. DKOJIOTUYECKHE aCIIEKTHI SIAEPHON SHEPTETHUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS! M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHuyeckue yCTpPOWCTBA M IIPAKTHYECKOE IPUMEHEHHWE: JO3UMETp, Kamepa
BuiibcoHa, siaepHbiil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTUS acTpoHOMUHU. [IpHKIagHOE W MHPOBO33PEHUYECKOE 3HAUYCHUE
ACTPOHOMMH.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3/1bl, TUIAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucTema.

Connne. ConmHeuHasi akTUBHOCTh. McTounuk sHepruu ConHIa U 3BE31. 3BE3MBI, UX
OCHOBHBIE XapAaKTEPUCTUKU. J(Marpamma «CHEKTPaJIbHBIN KJIACC — CBETUMOCTBY». 3BE3bI
IJIaBHOM TOCIIEI0BATEILHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTBY» ISl 3BE3] TJIABHOM
MOCIE0BATEILHOCTU. BHyTpeHHee cTtpoeHue 3BE31. COBpPEMEHHBIE MPEICTABICHUS O
MPOUCXOKIACHUH U HBOIOIMK COTHIA U 3BE3/1. DTAllbl XKU3HU 3BE3I.

Muneunsiii [TyTs — Hamia ["anaktuka. [lonoxenue n neuxxenue Connua B ['anakTuke.
Turnsl ranakTuk. PagroranakTuky U KkBazapsl. YEpHBIE ABIPHI B siApax TAIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa066:1a. Pazoeranue ranaktuk. Teopust
bosbmoro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuuecxue nabnooenus



Habnronenuss HEBOOPYKEHHBIM IJ1a30M C  HMCIHOJIb30BAHUEM KOMIIBIOTEPHBIX
PUIOKEHUH NIl ONpEEIICHHs] MOJI0KEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE c03Be31sA CEBEPHOIro MOJIyIIapHs U IPKUE 3BE3BI.

HaoGmronenus B Teneckon JIlyHsl, muitaneT, Miteanoro Ilytu.

O6o01maromee MOBTOPEHUE

Ponb ¢u3KMKK U aCTPOHOMUM B HKOHOMHYECKOM, TEXHOJIOTMYECKOM, COIMATILHON U
ATUYECKON cdepax NesaTeTbHOCTH YeJOBEKa, pojib U MeCTO (M3UKHM U aCTPOHOMHUU B
COBPEMEHHOM HayudyHOM KapTWHE MHpa, posib (u3nueckoi Teopun B (HopMHpOBaAHUH
MPEACTABICHUN O PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON KaPTUHBI MUpPa B 00ILIEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢usnku 6a30Boro ypoBHs B 11 kiacce ocymecTBisieTcs ¢ y4ETOM
coJiepKaTeNIbHbIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTHUKU, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJOTHUHU.

Mesicnpeomemmnule nonsimus, CBI3aHHBIE C U3YYEHUEM METOI0B HAYYHOT'O TIO3HAHUS:
ABJIEHUE, HAy4HbIN (akT, runotes3a, pusnueckas BEIUUYMHA, 3aKOH, TEOpUs, HAOIIOICHNUE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CHUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (PYHKLHUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUI'OHOMETPUYECKOE TOXKIECTBO,
BEKTOpPbl M MX MPOEKIMH HA OCU KOOPAMHAT, CIIO)KEHHE BEKTOPOB, IPOU3BOIHBIC
AJIEMEHTApHBIX (PYHKUUH, NPHU3HAKU MOAOOUS TPEYTrOJIbHUKOB, ONpENEICHUE IUIOUIaau
IJIOCKUX QUryp u 00bEMa Tel.

buonocus: snexTpuyeckue sIBICHUA B )KMBOU NMPUPOJIE, KOJeOATeNbHbIE ABUKEHUS B
YKUBOW IIPUPOJIE, ONITUYECKUE SBJIICHUS B JKUBOU MPUPOJE, AEUCTBUE PASUALNN HA )KUBBIE
OpPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTypa TBEPABIX TEIL,
MEXaHHU3Mbl 00Pa30BaHMSI KPUCTANIMUECKON PEIETKY, CIEKTPaIbHbIA aHAIN3.

l'eocpagpua: MarHUTHbBIE TOJIOCAa 3€MJIM, 3aJI€KM MArHUTHBIX Py, (OTOCHEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3AHUE 3E€MIIETPSCCHUU.

Texnonocua:  JNWHUM  DJEKTpOIlepenad, TEHEpaTop  IEPEMEHHOIO  TOKa,
JJIEKTPOABUTATENb, UHAYKIIMOHHAA I1€4b, pPaaap, paguoONpUEMHUK, TEIEBU30pP, AHTCHHA,
tenedon, CBU-neub, mpoeKIIMOHHBIN anmapar, BOJJOKOHHAS ONTHKA, COJTHEYHast OaTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenue yuebHoro npeamera « Pu3nka» Ha ypoBHE CPEAHET0 00111ero 00pa30BaHUs
(6a30BBI  YpOBEHB) JOHKHO OOECHEYHUTHh JOCTUIKEHUE CIEAYIOIUX JUYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS ydeOHOro mpenmera «Du3uKa» JOIKHBI
OTpaXaTb  TOTOBHOCTb W  CHOCOOHOCTh  OOy4arolmuxcs  PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UIMEH TUIHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAITNH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M ONBITa JEATEIBHOCTH B
MpOLIECCE pealin3alid OCHOBHBIX HAIPABJICHH BOCHUTATEIBHON NEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaIaHCKOro BOCIMTAHMS:

c(OpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMKA O0O0YyYaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOLIECTBA;

MPUHATHE TPaAUIIUMOHHBIX 00IIeYeI0BEYECKHUX T'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JI€ATE€IHOCTh B HMHTEpecax TIpakIaHCKOro
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aMMOJICHCTBOBAThH C COLIMAJIBHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYECHUEM;

TOTOBHOCTh K TYMaHUTAPHOI U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUMUCKON IPAKIAHCKOM UIEHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K FOCY/IapCTBEHHBIM CUMBOJIaM, JIOCTUKEHHSIM POCCUMCKUX
y4€HBIX B 0071aCTH (PU3UKHN U TEXHUKH,

3) AIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS S

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMbI M I[IEHHOCTH, B TOM YHCJE B
NEeSATEAbHOCTH YYEHOT0; OCO3HAHME JIMYHOTO BKIJIAJa B TIOCTPOEHHE YCTOWYUBOIO
Oymymiero;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuero (pu3nyeckoil Hayke;

S) Tpy10BOI0 BOCIIMTAHMSI:

WHTEpPEC K Pa3INYHbIM cdepaMm Tpo]ecCHOHATBLHON JEATEIPHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PUBMKOW M TEXHWUKOW, YMEHHE COBEPIIATh OCO3HAHHBIM BHIOOp Oymayien
podeCcCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH (HU3UKU
HA NPOTSKEHUU BCEU )KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSA



c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphl, OCO3HAHUE TTI00ABHOTO XapaKTepa
HKOJIOTMUYECKUX MPOOIIEM;

IUTAHUPOBAHME U OCYILECTBICHUE AEUCTBUN B OKPYKaIOIIEeH cpeie Ha OCHOBE 3HAHMS
1eJIeld yCTOMYHMBOIO Pa3BUTHUS YEJIOBEUECTBA,;

pacIIMpeHUe OMbITa JESATEIBHOCTH HKOJIOTMYECKON HAIpaBIEHHOCTH HAa OCHOBE
MUMEIOIINXCS 3HaHUH 1O (PU3HKE;

7) HEHHOCTH HAYYHOI0 MO3HAHMUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs HU3HUECKOIN HAYKU;

OCO3HAHWE LEHHOCTH HAYyYHOH AESTENbHOCTH, TOTOBHOCTh B IPOLECCE H3YyYEHUS
(U3MKH OCYIIECTBIATh MPOEKTHYIO U MCCIEI0BATENbCKYIO ACSITENbHOCTh MHANBH Ty AIbHO
U B IpyImIe.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble 1oruyecKue 1eMcTBUA:

CaMOCTOATENHEHO (POPMYJIMPOBATH U aKTYaJIU3UPOBATH IPOOIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJIEIISATH 1eJIU JeSTEIbHOCTH, 3a/1aBaTh MAPAMETPhl U KPUTEPUU UX JOCTHKECHHUS,;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PacCMATPUBAEMBIX (U3UUECKUX
SIBJICHUSIX

pa3pabaTeiBaTh IUTAH pEHICHUS MpOoOJeMbl ¢ YYETOM aHalu3a HMMEIOMIMXCS
MaTepHUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB,;

BHOCHUTH KOPPEKTHUBHI B ACSITEIbHOCTb, OIIEHUBATH COOTBETCTBUE PE3YIIHTATOB LIETISM,
OILICHMBATh PUCKH TOCIEICTBUN ACSITEIFHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH padOTy B YCIOBUSAX PEaTHLHOTO, BUPTYaJIbHOTO H
KOMOMHHUPOBAHHOT'O B3aUMOJECHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBareJbcKue JeHCTBUA:

BIAJCTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TOHATHUSMH ¢ METOJAMH
(bu3HUecKoil HayKu;

BJIAJICTh HABBIKAMH Y4eOHO-HCCIIEOBATEIIbCKOM U TPOEKTHOW JACSITEIHHOCTH B
o0nacTu (pU3UKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY METOJIOB
pelieHus 3a1a4 (pU3nIecKoro coepiKanusl, IPUMEHEHHUIO Pa3IMYHBIX METOAOB MTO3HAHUS;

BJIQ/ICTh BUAAMH JESATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIUH,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX yUEOHBIX CHUTYallMsAX, B TOM YHCIE TPHU
CO3J]aHUH YYEOHBIX IPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH TIPUIMHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTAThH
rUnoTe3y e€ perieHusi, HaXOJAUTh apTYMEHTHI IS JIOKa3aTelIbCTBA CBOUX YTBEP)KICHHUIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHHs 3aJa4dl pPe3yJbTaThl, KPUTHUUECKH
OLICHMBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (GOPMYITHPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEILHON JIEATETLHOCTH,
B TOM YHCJIC TIPU U3y4YeHUH (PU3UKH;



JIaBaTh OIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh  TEPEHOCUTh 3HAHUS 1O  (U3MKE B  MPAKTHUYECKYI0  00JacTh
KUZHEAECATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIBHBIE OJXO0/IbI U PELICHUS;

CTaBUTH MPOOJIEMBI U 33a/1a4H, JAOMYCKAIOIINUE aJbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BIAJCTh HABBIKAMHU TIONydeHHs] WH(popManuu (U3UYECKOTO COACPKaHUS U3
WCTOYHUKOB Pa3HbBIX THUIIOB, CAaMOCTOATEIBHO OCYLIECTBJISATH MOMUCK, AaHalu3,
CUCTEMATH3AIMI0 W HMHTEPIpETAIMi0O HWHPOPMAIMK PA3JIMYHBIX BUIOB U  (hopm
MPEJICTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTHh UH(POPMAIIUH;

MCIIOJIB30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHM B
PEIICHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIMOHHBIX 3a71a4 ¢ COOJ0/IEHUEM
TpeOOBaHMUI SPrOHOMUKH, TEXHUKH OE€30MaCHOCTH, TUTUEHBI, PECypcocOepeKeHus,
MIPABOBBIX U ATHUECKUX HOPM, HOPM MHGOPMAITMOHHON O€30ITaCHOCTH;

co3/71aBaTh TEKCThl (PM3UYECKOTO COJACPKaHUS B Pa3IWYHBIX QopMarax ¢ y4EToMm
Ha3HaueHus WHOOpPMAIMM U I1EJICBOM ayJAUTOPUHU, BBIOMpas ONTUMAJIbHYIO (opMy
IIPEJCTABJICHUS U BU3yaJU3aLliHU.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

OCYIIECTBJISITh OOIIEHHE Ha YpOoKaxX (PU3MKU U BO BHEYPOUHOU [ESITEIHHOCTH;
pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DIIUKTHI;

Pa3BEPHYTO U JJOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCMOJb30BAHUEM A3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHHON U MHIUBUAYaTbHON PabOTHI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUHN C yUETOM OOIIMX MHTEPECOB
Y BO3MOYKHOCTEM Ka)I0TO YJI€HA KOJUIEKTUBA,

IIPUHUMATH LIEJIN COBMECTHOMU JIESTEIIBHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH
JEUCTBHUS MO €€ NOCTUKEHUIO: COCTABIIATh IJIaH JEUCTBUM, pACIPEAEIATh PO C YUYETOM
MHEHUN y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla W KAXKJIOTO y4YaCTHHKA KOMAaH/Ibl B OOIIHIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajaratb  HOBBIE MPOEKTHI, OLEHUBATh HJAEUM C [O3WLUM  HOBHU3HBI,
OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CHUTYAIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATEIBHYIO JAESITEILHOCTh B 00JaCTH (PU3BHUKH
Y aCTPOHOMUH, BBIABIISATH IPOOJIEMBI, CTAaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 331aUH;

CaMOCTOSITEJIBHO COCTABJIATH IUUIAH PELICHUS PACUETHBIX M KAa4eCTBEHHBIX 3ajad,
TJTaH BBITIOJIHEHUS MIPAKTUYECKON pabOThl ¢ YUETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEATNIOYTECHNN;

J1aBaTh OLICHKY HOBBIM CHUTYaLIMsIM;



pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIUYHBIX MPEANOYTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTb
3a pellieHue; OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

coco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULMH B 00JIACTH (PU3UKH,
IIOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

JaBaTh OLICHKY HOBBIM CHUTyallMsIM, BHOCHTb KOPPEKTHBBI B JI€SATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HaBBIKAMH I103HABATEIHHON pedieKkcur Kak OCO3HAHMS COBEPIIAEMBIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIONb30BaTh MPUEMBI pe(IeKCUU Uil OLEHKH CHTyalldd, BBIOOpa BEPHOTO
peLIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX IPU aHAIIU3€E PE3YNIbTATOB IEATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTAaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IPHU aHAIU3€E PE3yJIbTaTOB ACSITEIBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKH.

B mponecce AOCTMXEHUS JIUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS MPOrPaMMBbI 110
(u3nke g ypOBHS CpEAHETO O0IIEro 00pa3oBaHus y 00y4arOIIUXCsl COBEPILIEHCTBYETCS
SMOLIMOHAJIBHBIN UHTEIEKT, IPEANOJIaralomuii cOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTH ITOHMMATh CBOE HMOLMOHAIBHOE
COCTOSIHHE, BUJETh HAMPABIICHUS Pa3BUTHS COOCTBEHHON 3MOLMOHAIBHOW C(ephl, ObITh
YBEPEHHBIM B ceO¢;

CaMOpETYJIMPOBaHUS,  BKJIIOYAIOUIETO  CAMOKOHTPOJIb, YMEHHUE MPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEIECHHE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOIIMOHATIBHBIM
M3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKIOYAIOIIEH CTPEMIIEHHE K TOCTH>KEHHIO LIEJIU U yCIEXY,
ONTHUMH3M, HUHULIUATUBHOCTh, YMEHHUE IEUCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEN;

SMMATHM, BKJIIOYAIOMIEH CHOCOOHOCTh MOHMMATh 53MOLMOHAIBHOE COCTOSHHUE
APYTUX, YUUTHIBATh €r0 MPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COINEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAaWBAaTh OTHOILIEHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOydenus B 10 kiacce mpeameTHBbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCSI YMEHUIN:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UMKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B [IPAKTUYECKOU AEATEIBHOCTH JIIOAEH;

YUUTHIBaTh IPAHULIBI IPUMEHEHUS U3yUYEHHBIX (PU3NUECKUX MOJIENICH: MaTepuaabHas
TOYKa, UHEPIHAJIbHAs CUCTEMa 0TcuéTa, abCOIIOTHO TBEPAOE TENO, UACATBHBIN a3, MOACIN
CTPOECHMS Ta30B, JKUAKOCTEM W TBEPABIX TEJ, TOYEUYHBIM DJIEKTPUYECKUU 3apsa IpHU
pereHn GU3NIECKuX 3a/1ay;



pacno3HaBath (pU3MYeCcKre BICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOEHUS BEILIECTBA U DJIEKTPOIUHAMUKH:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE JIBHKEHHE, CBOOOJIHOE TMaJieHuE Tel,
JBWKEHUE TI0 OKPYXKHOCTH, MHEPIMs, B3aUMOJEHCTBUE Tel, AU(Qy3us, OpoyHOBCKOE
JIBUYKEHUE, CTPOCHHUE KUAKOCTEN U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tell TPU HarpeBaHUU
(oxnaxxJeHuu), TEIJIOBOE paBHOBECHE, HCIApeHHe, KOHJEHCalus, IUIaBIICHUE,
KpUCTAJIM3alsl, KUIICHUE, BIAXKHOCTh BO3/lyXa, MOBBIIICHUE AABJICHUS Ta3a IMPU €ro
HArpEBaHUM B 3aKPBITOM COCYJ€, CBS3b MEXKJy IapaMeTpaMu COCTOSHHUS Tras3a B
M30IpoLeccax, INEKTpU3alus Tell, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHWYECKOE [IBIDKCHUE, WCIIONB3ys (U3UYECKUE BEINYUHBI:
KOOPAWHATA, IyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUIIA, UMITYJIbC TEa,
KMHETUYEeCKasi PHEPrusi, MOTEHIMAIbHASL PHEPTUs, MEXaHUUecKas paboTa, MexXxaHU4YecKas
MOITHOCTb; TPU ONUCAHUM TPABWIHHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOIb3YEMbBIX
BEJIMYHMH, MX OOO3HAYEHUS W EAUHUIIbI, HAXOAUTH (HOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO
(pU3MYECKYIO BEIMUUHY C JPYTUMH BEINYHHAMY;

ONMCHIBaTh M3YyUYEHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBJIICHUS, WUCIOJIb3YS
dbu3nueckrue BETUYMHBL: JIaBJICHUE Tra3a, TEMIEpaTypa, CPEIHsS KUHETUYECKas DHEPrus
Xa0THUYECKOI0 JBMXKEHUSI MOJIEKYJI, CPEAHEKBAAPATUYHASA CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSAS DJHEprusi, padora raza, KOA(OUIMEHT TMOJIE3HOTO JeHCTBUSA
TEMJIOBOTO JBUTATENs; TpPH OMHCAHUU TMPABUIBHO TPAKTOBATh (PU3UYECKUM CMBICI
WCTIOJIb3YEMbIX BEJIUYMH, UX 0003HAUYCHUS U €AMHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEJIMYUHY C IPYTUMH BEITUUUHAM;

ONUCHIBATh M3YYEHHBIE JJEKTPUUYECKUE CBOMCTBA BEIIECTBA M BJIECKTPUUYECKHUE
sSBICHUS (TPOLIECCHI), HCMOJIb3Ys (PU3MUECKUE BEIUYUHBL: DJIEKTPUYECKUM 3apsi,
AJIEKTPUYECKOE TIOJIE, HANPSHKEHHOCTH TOJIS, MOTEHIMAl, Pa3HOCTh MOTEHUUAJIOB; IMPHU
OMMUCAaHUU TPABWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICT MCIOJIb3YEMbIX BEIUYUH, HX
0003HAaUEHUSA W EJUHUIIBI; YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTUMHU BEIIMYMHAMU;

aHAM3UPOBaTh (PU3NYECKUE TIPOIIECCHI U SIBJICHUS, UCTIOIb3Ys (PU3HMUECKHE 3aKOHBI
Y IPUHIIUIIBL: 3aKOH BCeMUpPHOTOo TsAroTenus, I, I u 111 3akonsl HeroTOHA, 3aKOH COXpaHEHHUS
MEXaHUYECKON DSHEPIrUM, 3aKOH COXPAHEHHS HMITYJIbCA, NMPUHLMUIT CYNEPHO3UIUUA CUJI,
NPUHLUI PABHONPABUS HMHEPUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSPHO-KUHETUYECKYIO
TEOPUIO0 CTPOCHUSI BEILIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEAHEM KHMHETUYECKOW IHEPrUU
TEMJIOBOTO JBMXKEHUS MOJIEKYJI C aOCOJIOTHOM Temmeparypod, TMepBbId 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUS DJIEKTPUUECKOIo 3apsia, 3akoH Kyrnona, mpu 3Tom
pasznuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BbIPAXKEHHE H
yCJIOBUS (TpaHUIIbI, 001aCTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TPUHILMUIBI JEUCTBUS MAaIllMH, MPUOOPOB U TEXHUUYECKUX
YCTPOUCTB; pa3inyaTh yCIOBUS UX OE30MMaCHOTO MCIOJIb30BAHUS B IOBCEHEBHOMN KU3HMU;

BBITIOJTHATH KCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PM3MUECKUX SIBJICHUI U MPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX WM3MEpPEHUW, TpH OSTOM (OPMYIUPOBATH
mpoOsiemy/3agady M THIOTE3y Y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEIOKEHHOTO 000PYI0BaHMUS, POBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;



OCYILIECTBIISTh NPSIMbIE U KOCBEHHBIE U3MEpPEHUsl (PU3HMUECKUX BEJIHYWH, IPU STOM
BbIOMpaTh ONTUMAJIBHBIA CIIOCOO U3MEPEHUS U UCIOIb30BaTh U3BECTHBIE METO/IbI OLICHKU
MOTPEIIHOCTEN U3MEPECHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXNy (PU3MUECKHMMM BEIMUYMHAMU C HCIOJIb30BAaHUEM
OpSMBIX MU3MEPEHUH, IPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI
[OJyYEHHOW 3aBUCUMOCTH ()M3MYECKUX BEJIMYMH B BUAE TaOIUIl U TIpaduKOB, JIeaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAaHNUS,

co0I0/1aTh MpaBuia 6€30MacHOTo Tpy/Ja MpH MPOBEACHUH HCCIEAOBAHUN B paMKax
y4eOHOr0 HSKCIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKONM M TPOEKTHOM AEATEeIhHOCTH C
MCIOJIb30BaHUEM U3MEPHUTENbHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHNUS;

pemats pacuy€THbIC 3aJa4d C SBHO 33JaHHON (DU3MUECKON MOJENbIO, HCIONb3YS
(u3nuecKkue 3aKOHbl M TPUHIMUIBI, HAa OCHOBE aHalIM3a YCJIOBHUS 3aJauyd BBIOHMpATh
(pU3HUECKYIO MOJIEIb, BBIACIATH (PU3UUECKUE BEIIMYMHBI U (POPMYJIIbI, HEOOXOAUMBIE IS €€
peuieHus, NPOBOAUTH PACYE€Tbl M OLEHUBATH PEATBHOCTh ITOJYYEHHOIO 3HAYEHUS
(pu3nYeCKON BETNYHUHBI;

peniaTh KAaueCTBEHHBIC 3a/aud: BBICTPAUBATH JIOTMYECKH HEIPOTHBOPEUUBYIO
LENIOYKY PACCYKJIEHUH C ONOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKHE
SBJICHUS;

UCIIOJIb30BaTh NpPHU pEHICHUH Y4YeOHBIX 3aJad COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMH JJISl IOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALUU U IPEJCTABICHUS Y4eOHOM
M HAY4YHO-TIONYJSAPHON uWH(OpManuu, TMOJIYYEeHHOW U3 pa3IMYHbIX HCTOYHUKOB,
KPUTUYECKH aHATM3UPOBATH MOIyYaeMyr0 HH(OPMAIHUIO;

NPUBOJUTh NPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKu, OOBSCHEHHUE IMPOIECCOB OKPYKAIOLIETO MHPA, B PAa3BUTHUE TEXHUKU U
TEXHOJIOT Ui

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3HKE B IMOBCEIHEBHOM >KU3HHU IS
oOecrieueHrss 0€30MacCHOCTH TMpW OOpalieHuH C M[pudopaMu W TEXHHUYECKUMU
yCTPOMCTBAMH, I COXpPAHEHMsI 3A0pPOBbsI M COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO
MTOBEJICHUS B OKPYKAOIIEH CPEIE;

paboTaTh B IpyIIE C BHINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH, MIaHUPOBATh
paboTy TpyIIbl, pallMOHAIBHO PACHpPEeNsITh 00A3aHHOCTH U IJIAHUPOBATH J1E€ATEIbHOCTh
B HECTAHJAPTHBIX CHUTyalHUsAX, aJE€KBaTHO OLICHUBATh BKJAJ KaXKJIOTO W3 YYACTHHKOB
IpyNIbl B pelIeHUE paccMaTprUBaeMOoil MpoOIEMBl.

K koniy obyuenuss B 11 kjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B MPAKTUYECKON JEATEIBHOCTH JIIOACH, EIOCTHOCTh U €AUHCTBO (DU3NYECKON KapTHUHbI
MUDa;

YUUTHIBaTh T'PAHULIBI MPUMEHEHHSI W3YUYEHHBIX (DPU3MUECKUX MOJENEH: TOUYCUHBIN
ANEKTPUYECKUI 3apsf, JIyd CBETa, TOYEHHbIH MCTOYHHMK CBETA, SAEPHAsl MOJEIb aTOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO S[pa MPH peIIeHnr (PU3NIECKUX 3aa4;

pacmo3HaBath (pu3HUecKue IBICHHs (TPOLECCh) U OOBACHATH UX HA OCHOBE 3aKOHOB
AIEKTPOJAMHAMUKA W KBAHTOBOM (DU3HMKHU: 3JIEKTPUUECKas MPOBOIMMOCTb, TEIJIOBOE,
CBETOBOE, XWMHYECKOE, MAarHUTHOE [JEHCTBHUS TOKA, B3aUMOJCHCTBUE MAarHUTOB,



ANEKTPOMATrHUTHAS WHIAYKIUS, JEUCTBHE MArHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM U
JIBYDKYIIUMCS — 3apsifl, JJIGKTPOMAarHUTHbIE KojeOaHWsT UM BOJHBI, MPSMOJHHEHHOE
pacnpocTpaHEeHUE CBETa, OTpaKeHHe, MpesoMiieHue, HHTepdepeHuus, audpakuus u
noJisIpu3alusl  CBeTa, Juctiepcus cBera, dorolanexktpudeckuii 3¢ dext (dhororddexr),
CBETOBOE JIaBJICHUE, BOSHUKHOBEHUE TMHEHYATOT0 CIIEKTPa aToMa BOJIOPOa, ECTECTBEHHAs
U UCKYCCTBEHHAsl PaJOAKTUBHOCTD;

ONKCHIBATh HW3YYCHHBIE CBONCTBAa BellecTBa (DJIEKTPUYECKUE, MAarHUTHBIE,
ONTHYECKHUE, DJICKTPUUYCCKYI0 TPOBOJUMOCTH PA3JMUYHBIX CpPEed) U DIICKTPOMArHUTHBIC
SBJICHHSI (ITPOIIECCHI), MCTOIB3YS (M3UYECKUE BEIMYMHBI: JICKTPUUSCKHUM 3apsii, Cuia
TOKa, OJJIEKTPUYECKOE HaNpsDKEHUE, DIEKTPUYECKOE  COMPOTHBIEHUE, PAa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOABIDKYINAs cuila, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJIsA, CHIIa
Awmrmepa, cuna JlopeHila, WHIYKTUBHOCTh KaTYIIKH, DJHEPTUS DJICKTPUICCKOTO U
MarHMTHOTO TOJIEH, IEPUO M YacTOTa KoJieOaHuil B KoJieOaTeTbHOM KOHTYPE, 3aps/l U cujia
TOKa B MPOIIECCE TAPMOHUYECKUX JIEKTPOMArHUTHBIX KoJieOaHui, HPOKyCHOE pacCTOSIHUE U
ONTHYECKas CUja JMH3bI, TPU ONHCAHUM TMPABWIBHO TPAKTOBATH (PU3MUECKHI CMBICI
UCIIOJIb3yeMbIX BEJIIMYMH, HX OO0O3HAYCHUS U EAUHUIBI, YKa3blBaTh (OPMYIIbI,
CBSI3bIBAIOILME JTAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS U MPOIECCHI, UCIOJIBb3Ys (DU3MUECKUE
BEJIMYUHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI M YACTOTA CBETA, DHEPTHUS U
UMITYJIbC (POTOHA, MEPUO TMOypachaaa, SHEPTrUus CBSI3U aTOMHBIX sijiep, PU OMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UUYECKHI CMBICT MCIOJIb3yeMbBIX BEIMYHMH, UX 0003HAYCHUS U
CAVHUITBI, YKa3bIBaTh (OPMYIIBI, CBSA3BIBAIONINE MTAHHYIO (DH3WYECKYI0 BEIHYMHY C
JIPYTUMU BETMYHMHAMH, BBIYUCIIATH 3HaYCHUE (DPU3UUCCKON BEIIMYUHBI,

aHAM3UPOBaTh (PU3NICCKUE TIPOIIECCHI U SBJCHUS, UCIIOIL3YS (PU3HUECKUE 3aKOHBI
¥ TPUHIMNBL 3aKk0oH OMa, 3aKOHBI TMOCJEIOBATEIBHOTO U TapajuieIbHOT0 COEIUHEHUS
MMPOBOAHUKOB, 3aKOH JIxoyns—J/IeHna, 3aKOH DJIEKTPOMAarHUTHOM MHAYKLIHH, 3aKOH
NPSIMOJIMHEWHOTO ~ PaclpoOCTPaHEHUsI CBETa, 3aKOHbI OTPaXKEHUS CBETa, 3aKOHBI
IpeJIOMJICHUSI CBETa, ypaBHEHHE OuWHIITEHHa mia ¢GoTodddexra, 3aKOH COXpaHEHUS
SHEPTUHU, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXPAHECHHUSI DJIEKTPUUYECKOTO 3apsJia, 3aKOH
COXpaHEHUsI MacCOBOTO 4YHCIA, TOCTyJaThl bopa, 3aKoH paguoakTUBHOTO pacmajaa, Mpu
ATOM pa3InyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BhIpAKEHUE U
yCJIOBHS (TpaHUITBI, 001aCTH) TPUMEHUMOCTH;

OTIPEJICIISITh HAIPaBJICHUE BEKTOpAa HWHAYKIIMM MArHUTHOTO TIOJIS TPOBOJHHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JIopenna;

CTPOUTHh M OMUCHIBATH HM300paKEHHUE, CO3/IaBaeMO€ TUIOCKUM 3€pKajioM, TOHKOW
JIMH30M;

BBITIOJTHATH KCIIEPUMEHTBI TI0 HCCIICIOBAHUIO (PU3MUECKUX SIBJICHUI U MPOIIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX HW3MEPCHHH: MpU OTOM (POpMyIHpoBaTh
npoOjieMy/3afadyy W TUMOTE3y Y4YEOHOTO JIKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MIPEIOKEHHOTO 000PYI0BaHMS, POBOUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSMbIE M KOCBEHHbBIE M3MEPECHUS (PU3MUECKUX BEIUYHH, P ITOM
BBIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS U UCIIOJIH30BATh M3BECTHHIE METObI OLICHKU
IIOIPEIIHOCTEN H3MEPEHN;

WCCJIEIOBATh 3aBUCUMOCTH (DU3MUYECKUX BEIUYMH C HWCIOJIH30BAHUEM MPSIMBIX
M3MEPEHHI: TIPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3yIbTAThI IOy YEHHOM



3aBHUCHUMOCTH (PU3WYECKUX BEIUYMH B BUJE TaONMI U TpadUKOB, JelaTh BBIBOIBI IO
pe3yJsibTaTaM MCCIIEI0BAHNUS;

co0II01aTh MpaBuia OE30MaCHOTO TpyJa MPHU IMPOBEACHUH HCCIEA0BAHUN B paMKax
y4eOHOro 3KCIEpUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM M IPOEKTHOM AEATEIbHOCTH C
UCIIOJIb30BAaHUEM HM3MEPUTEIIBHBIX YCTPONCTB M Ja0OPATOPHOrO O0OOpYyIOBaHUS; pelIaTh
pacuéTHble 3a7aud C SIBHO 33JaHHOM (PU3MUECKOM MOJEINBIO, UCIONb3Ysd (PU3NYECKUE
3aKOHBI U TIPUHLUIIBL, HA OCHOBE aHAJIW3a yCIOBUS 33/1a4U BBIOMPATh (PU3NYECKYIO MOJEIIb,
BBIICTISATH (PU3NYECKUE BETMUMHBI U (DOPMYIIbI, HEOOXOIMMBIE Ui €€ pelIeHUs, TPOBOINUTh
pacuéThl U OLICHUBATH PEAIbHOCTD MOJYY€HHOTO 3HAUCHUS (PU3HUECKON BEIMYUHBL

pemiaTth KauyeCTBEHHBbIC 3a/ayd: BBICTpAMBAaTh JIOTUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PacCyXJICHUU C OMOPOIl HAa U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SIBIICHUS;

UCIIONBb30BaTh MpPH PEHICHHHM YYeOHBIX 3a7ad COBPEMEHHbBIE HH(POPMAIMOHHBIC
TEXHOJIOTMH JJISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMU U TIPEJICTABICHUS yUeOHON
U HAy4YHO-TIOMYJSIpHOM uWHGOpManuy, TMOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHKOB,
KPUTHYECKU aHAIM3UPOBATh NOJIyYaeMyto HH(pOpMalnio;

OOBSCHATh MPUHIUIBI JEHCTBUS MalllMH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
pa3ianyaTh yCIOBHs UX O€30MaCHOTO HCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

OPUBOJUTH NPUMEPHl BKJIAJa POCCUMCKMX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY)KAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHWSA MO (PU3UKE B TMOBCEAHEBHOW >KU3HMU IS
oOecrieueHuss 0€30MaCHOCTH Mpu  OOpalleHMHM C M[pudopaMH W TEXHUYECKUMU
YCTPOMCTBAMH, JUIsI COXpPAHEHHUS 370POBbS W COONIONCHHS HOPM OKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJie;

paboTaTh B TPYIIE C BBHITOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBAThH
paboTy TpyMIIbl, pAllMOHAIBHO PAaCHpPEeNsITh 00A3aHHOCTH U IJIAHUPOBATH J1E€ATEIbHOCTh
B HECTaHJApTHBIX CUTYyallMsAX, aJEKBAaTHO OLIEHMBATh BKJIaJ KaXXJIOTO W3 YYaCTHHUKOB
IpynIbl B pelIeHUE paccMaTprUBaeMoil MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

Ne
n/n

HaumeHoBaHue pa3fesnos U TeM
NMPOrpaMmbl

KoaunyecTBo yacoB

Bcero

KoHTpoabHbI
e padoThbI

IpakTnuec
KHe
padoThI

DyleKTpoHHbIE (I (PPOBbLIE)
o0pa3oBarejibHbIE pecypchl

Paszpen 1. PU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUA

dusuka 1 METOJIBI

bubmmoreka [JOK

1.1 HAVIHORO HOSHAMIS 2 https://m.edsoo.ru/7f
o 41bf72
Hroro no pazneny 2
Pa3pgen 2. MEXAHUKA
KiHeMaTHKa bubmoteka IIOK
2.1 5 https://m.edsoo.ru/7f
41bf72
bu6mmoreka IJOK
2.2 JluHamuka 7 https://m.edsoo.ru/7f
41bf72
3aKOHBI COXPAHEHUS B bubmorexa LHOK
2.3 MeXAHMKE 6 1 1 https://m.edsoo.ru/7f
41bf72
Hroro no pazneny 18

Paszpen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI  MOJIEKYJIAPHO- bubmorexa OK
3.1 KHHETIIECKO TOOpHI 9 1 https://m.edsoo.ru/7f
41bf72
OCHOBLL bub6mmoreka [JOK
3.2 TepMOHHAMMUKI 10 1 https://m.edsoo.ru/7f
41bf72
ArperatHbie COCTOSIHUS bub6mmoreka [JOK
3.3 BemectBa. PazoBbie 5 https://m.edsoo.ru/7f
TIePEX0/Ibl 41bf72
Hroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
DJIEKTpOCTaTUKA bubmrorexa TIOK
4.1 10 1 https://m.edsoo.ru/7f
41bf72
HocrosHreIH . bu6moreka IJOK
4.2 ?FJZGKI;F};H%CKHH TOK- 12 1 https://m.edsoo.ru/7f
pPa3TUIHBIX 41bf72
cpenax S
Hroro no pazneny 22



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

PesepBHOE Bpems

OBILEE KOJIMYECTBO

YACOB I1O ITPOI'PAMME 68 3 3
11 KJIACC
Ne HaumenoBanue pa3jieJioB U TEM Korecrso qaCOBH JIeKTPOHHLIE ( qu OBbIe)
n/n MPOrpaMmbIl Bcero KonTpoabnsl pa:;:qec 06pa30ll)32TeJII)HIﬂe pzcypcm
¢ padoThl pafiorst
Pazagen 1. 9JIEKTPOJIMHAMMUKA
MarunurHoe 1o1Je. bubmoteka IIOK
1.1 DnexrpoMarHUTHAS 11 1 3 https://m.edsoo.ru/7f
WHTYKIIHS 41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
MexaHu4deckue u bubmoteka IIOK
2.1 | ameKTpOMarHUTHBIC 9 1 https://m.edsoo.ru/7f
KoJIeOaHUs 41c97c
MexaHu4deckue u bubmoteka IIOK
2.2 | SIEKTPOMAarHWTHEIC 5 1 https://m.edsoo.ru/7f
BOJTHBI 41c97c
bu6mmoreka [JOK
https://m.edsoo.ru/7f
2.3 | Ommkca 10 3 41297C Hroro no
pazaeny 24
Hroro no pazneny 24

Pasznen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

OCHOBBI CrIeIUATIBHOM bu6mmoreka [{JOK
3.1 | reopun 4 1 https://m.edsoo.ru/7f
OTHOCHUTEJIbHOCTH 41c97c
Hroro no paszuneny 4

Paznen 4. KBAHTOBAA ©OU3NKA

DeMeHThl KBAHTOBOU

bu6morexka IJOK

4.1 N 6 https://m.edsoo.ru/7f
41c97c
bu6moreka IJOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f
41c97c
bu6mmoreka IJOK
4.3 ATOMHOE SIpO 5 https://m.edsoo.ru/7f
41c97c
Wroro no pazneny 15



https://m.edsoo.ru/7f41c97c%20Итого%20по%20разделу%2011
https://m.edsoo.ru/7f41c97c%20Итого%20по%20разделу%2011
https://m.edsoo.ru/7f41c97c%20Итого%20по%20разделу%2024
https://m.edsoo.ru/7f41c97c%20Итого%20по%20разделу%2024
https://m.edsoo.ru/7f41c97c%20Итого%20по%20разделу%2024
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pazgen 5. QJIEMEHTBI ACTPOHOMUU 1 ACTPODPU3UKHU

3JI€M€HTLI aCTpOHOMI/IH BH6HHOTeKa HOK
5.1 1 acTpodusMKI 7 1 https://m.edsoo.ru/7f
41c97c
Hroro no pazneny 7

Pazgen 6. ObOBLJAIOIIEE ITOBTOPEHUE

O6o6maroriee bubmrorexka [JOK
6.1 TIOBTOPEHHE 4 https://m.edsoo.ru/7f
41c97c
Hroro no pasaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB IIO I[TPOI'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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KoaunuecTBo yacoB

DJIeKTPOHHbIE

Ne Te (uudposrbie)
/i Ma ypoKa Bcero | KonTpoubnsl Ilpakruyeckue 0GpazoBaTeNbHbIe
e padoTbl padoTsI pecypeni
bubmmoreka
®u3uKa — HayKa O PUPOJIE. TTOK

1 HayuHbie MmeTobI NO3HAHUS 1 https://m.edsoo
OKPYXAaIOIIEro Mupa U /ffché »

Ponb u Mecto pusuku B BuGmioTeka
bhopMUPOBAHUU COBPEMEHHOM ITOK

2 | Hay4YHOM KapTHHBI MHpa, B 1

N ’ https://m.edsoo
MPAKTUYECKOMN JeATETbHOCTU ru?ffOCBBeG
JroeH '

MexaHn4ecKkoe JTBUKECHUE.
bubmmoreka
OTHOCUTEIBLHOCTH ITOK

3 MEXAHUYECKOT'O JIBUKECHUS. 1 httos://m.edsoo
[Tepemerienue, CKOPOCTH, ru?ffl()c?;.508
YCKOPCHHE '

bubmmoreka

4 PaBHOMEpHOE IPSAMONMHENHOE 1 HOK

IBYDKEHUE https://m.edsoo
.ru/ff0c3620
bubmmoreka

5 PaBHOyCKOpEHHOE 1 HOK
NPSIMOJIMHEHOE JIBFDKEHUE https://m.edsoo

.fu/ff0c372e
bubmmoreka
CBo0OoHOE T1aJIEHUE.
6 Ycko 0 1 HOK
PEHUE CBODOHOTO https://m.edsoo
TIaJICHUS o
A .ru/ff0c39cc
. bubmmoreka
KpuBosMHENHOE NBUKEHHUE.

7 J[Br>keHne MaTepuaabHON 1 ﬂ?lg /im.edsoo
TOYKH IO OKPY>KHOCTHU ru?ffbc3é da
[IpyHIMIT OTHOCUTEIIBHOCTH bubanoreka

8 lNanunes. UnepunanbHbie 1 HOK
cucTeMbl oTcyerta. [lepBbiii https://m.edsoo
3akoH HerloToHa .ru/ff0c3be8
Macca tena. Cuna. [Ipuniumn bubimoreka

9 Cyneprio3uuuu cui. Bropon 1 HOK
3akoH HeroroHa st https://m.edsoo
MaTepUaIbHOU TOUKH .ru/ff0c3be8




bubnuoreka

10 Tperuniizakon HeroToHa 1151 LHOK
MaTepUATLHBIX TOYCK https://m.edsoo
u/ffOc3be8
bubnuoreka
3aKOH BCEMUPHOTO TATOTCHUSI.
11 = Cuna tsxectu. [lepBas HOK_
KOCMHUYECKasi CKOPOCTh https://m.edsoo
.ru/ff0c3d00
bubnmuoreka
12 Cuna ynpyroctu. 3akoH ['yka. [HOK
Bec Tena https://m.edsoo
.ru/ff0c3el8
Cuina tpenust. Koaddurment bubmmoreka
13~ TpeHui Cuiia conpoTUBIIEHUS HOK
IIPU JBUKCHHUH TEJa B https://m.edsoo
JKUIIKOCTH WJIH ra3e .ru/ff0c3f76
[TocTynarensHoe U
BpaniaTebHOE JBUKCHUE bubnuoreka
14 a0COJIFOTHO TBEPAOTO Tea. [HOK
MowmeHT cubl. [Ineqo cubl. https://m.edsoo
YciioBus paBHOBECHS TBEPIOTO .ru/ff0c41a6
Tena
Nmnynec MaTepuanbHON
TOYKH, CUCTEMBI bubmmoTreka
15  MATEpHAIBHBIX TOUEK. HOK
Wmmynbe cuitbl. 3aKoH https://m.edsoo
COXpPaHCHHS UMITYJIbCA. .ru/ff0c43d6
PeaktuBHOE nBHMKEHHIE
PaboTa 1 MOIITHOCTh CHUJIBI.
Kunernueckas sneprus BIgEHOTeKa
16 = marepuanpHOf Touku. Teopema H _
00 U3MEHEHUHN KUHETUYECKON https://m.edsoo
.ru/ff0c4502
DHEPTUU
[ToreHnmanbHas SHEPrusl.
[ToreHnmanbHas 3HEpPrus bubimoreka
17 ~ Ympyro nedhopMUPOBAaHHONW HOK
npyxuHbl. [loTeHIMansHast https://m.edsoo
SHEPIus Tesia BOJU3U .ru/ff0c461a
MTOBEPXHOCTH 3eMJIH
[ToreHmanbHbBIC U bubimoreka
18 HEMOTCHIMAJIbHbIC CUJIBI. HOK
CBs13b paboTHI https://m.edsoo
HEIOTEHIMAIBHBIX CHUJI C .ru/ff0c478c




W3MEHEHNEM MEXaHUYECKOU
HHEPIUU CUCTEMBI Tell. 3aKOH
COXPAHEHHUSI MEXaHUYECKON
SHEpPrUn

JlabopaTopHas pabota
«HccnenoBanue cBsizu pabOThHI
CHJIBI C I3MCHEHUEM

19 MEXaHUYEeCKOI PHEPrUu Tela
Ha IPUMEPE PACTSKEHUS
PE3UHOBOIO KI'yTa»
KoutponbsHas pabota o teme bubnuoreka
20 «Kunemaruka. JluHamuka. [HOK
3aKOHBI COXpaHEHUS B https://m.edsoo
MEXaHHUKE» ru/ff0c4b74
OCHOBHBIE MOJOKEHUS bubnuoreka
91 =~ MOJCKYISPHO - KUHETUYECKOU HOK
TeopuH. BpoyHOBCKOE https://m.edsoo
nexeHne. Auddys3us .ru/ff0c4dc2
XapakTtep JBUKEHUS U
B3aMMOJICUCTBUS YaCTHII
22 | BemecTBa. Mojaeny CTpOCHUS
ra3oB, JKMJIKOCTEN U TBEPIBIX
TeN
Macca monekyn. KonnuectBo
23 | BemectBa. [locrosHHas
ABorazpo
TermioBoe paBHOBECHE.
24 | Temmnepatypa u e€ u3MepeHue.
[Ixana Temneparyp Llenscus
bubmmoreka
o5 WNneanpueiii raz 8 MKT. [HOK
OcHoBHoe ypaBHeHne MKT https://m.edsoo
ru/ffOc4fde
A6COJHOTHa$IUT€MHepaTypa KaK Eubimotexa
Mepa cpeHell KHHETHYeCKOU [IOK
26 | SHepruu ABMXKCHUS MOJIEKYIL. ,
YpaBHenne Menjerneena- https://m.edsoo
N .ru/ff0c511e
Knaneripona
27 3akoH [lanpToHa. ['a30BBIC
3aKOHBI
28 JlabopaTtopHas pabora

«HccieqoBanue 3aBUCUMOCTH
MEXK]ly mapaMmeTpaMu




COCTOSIHHSI Pa3pPEKECHHOTO
raza

bubimoreka
N3omnporieccrl B HacaibHOM
29 | rase u ux rpaduueckoe HOK
DEICTAR é)}me https://m.edsoo
peAl ru/ff0c570e
BuyTpeHHss dHEpIUs
TEPMOIUHAMHYECKOU CHCTEMBI
N bubmmoreka
U CIIOCOOBI €€ N3MEHEHUSI.
HOK
30 | KommdecTBO TEIIOTHI U _
abota. BHyTpeHHss dHEeprus https://m.edsoo
babota. TU/ff0Cc5952
OJIHOATOMHOTO HJICaIbHOTO
rasza
bubmmoreka
HOK
31 | Bwuasl Terutonepeaaun https://m.edsoo
.ru/ff0c5c36
VY nenbHast TEMIOEMKOCTD bubmmoreka
BemlecTBa. KomnuectBo HOK
32 _
TEILJIOTHI IIPH TEILIoNepeaade. https://m.edsoo
AnmabaTHBIH mporece .ru/ff0c5¢c36
. bubmmoreka
[TepBrIil 3aKOH
33 | TEepMOJIUHAMHUKH M €TO HOK
I I1)/1MG:I1[{eHI/Ie K U3ompoueccam https://m.edsoo
P pon .ru/ff0c5efc
HeobpaTtumocTs miporieccoB B bubmorexa
34 | npum (I)) e. Bropoii I;aIL(IOH HOK htps://
TE 1\14) OHH'HaMHiH m.edsoo.ru/ff0
e c6230
bubanoreka
[Tpunnun nevicteus u KII1/] HOK
35 . .
TEIIOBOM MaIlIUHBI https://m.edsoo
.ru/ff0c600a
36 = [uku Kapuo u ero KII1/]
37 DKOJIOTMYeCKre NpoOsIeMbl
TEIJIO3HEPT CTHKN
O6o6maomii ypoK bubnuoTteka
[HOK
38  «MonekynsapHas ¢pusnKa. httos:
OCHOBBI TEPMOAUHAMUKI ttps://m.edsoo
.ru/ff0c6938
KonTtponbsHas paboTa o teme
bubimoreka
39 | «MonekynsipHas pusmka. LIOK

OCHOBBI TEPMOAMHAMUKH




https://m.edsoo

.ru/ff0c6a50
bubnuoreka
[TapooOpa3oBanue u
HOK
40  xonpeHcauus. Mcnapenue u https://m.edsoo
KHUIICHUE .ru/ff0c63b6
bubnuoreka
AOCOIOTHAS U OTHOCUTEIbHAS 1IOK
41 = BIAXHOCTH BO3AYyXa. https://m.edsoo
Hacepiennslii nap ru/pﬁ.()c64d8
TBEpmoe teno.
Kpucrammueckue u bubmmorexa
42 amopdHbIe Tena. AHU30TPOIUS LHOK
CBOMCTB KpHcTalioB. JKuakue https://m.edsoo
KpucTtaibl. CoOBpeMEHHbIE .ru/ff0c65f0
MaTepHuabl
bubnuoreka
[InmaBneHne U KpUCTAIUIN3ALIUSL.
HOK
43 = VY pgenpHas TEINIOTA IUIABIIEHUS. https://m.edsoo
Cy6mmarms TU/ffOC6708
bubnuoreka
44 | VYpaBHeHUE TEIIOBOro OanaHca ﬁﬁ)ls{ /Im.edsoo
.ru/ff0c6820
bubnuoreka
DnexTpuzanus Tell.
45 | Dnexrt 7 R
prueckuii 3aps. Jlsa https://m.edsoo
BHU/JIA DJICKTPUYCCKUX 3apsa0B ru/ﬁ‘chbcc
[TpOBOAHUKHM, JUDIIEKTPUKU U bubmioreka
16 MOJYIPOBOJHUKHU. 3aKOH [OK
COXPaHEHUs AIEKTPUYECKOTO https://m.edsoo
sapaa .ru/ff0c6bcc
. bubanoreka
BsanmonencTsue 3aps10B. [TOK
47 | 3axon Kynona. ToueuHsbrit httos://m.edsoo
SJICKTPHICCKUI 3apsizt ru?ff.()CGC.:e 4
Hanpsxk€HHOCTD Bubnmoreka
AIEKTPUYECKOTO TTOJIS.
48 | Tlpun o
PUHIIAIL CYIIEPIIO3UIINN https://m.edsoo
AJIEKTPUYECKUX TToJIen. JInaum ru /ﬁchde
HaIpPsHKEHHOCTH .
Pabora cun bubnuoreka
49
AIEKTPOCTATUYECKOTO MOJISL. LHOK




[lorennuan. Pa3znocts

https://m.edsoo

IIOTCHITNAJIOB .ru/ff0c6f00
[IpOBOAHUKH U TUDIIEKTPUKH B bubnnoreka
59 = MIEKTPOCTATHYECKOM MOJIE. [HOK
JuanexkTpudeckast https://m.edsoo
IIPOHUIIAEMOCTh .ru/ff0c7018
bubnmuoreka
DNEeKTPOEMKOCTb. [HOK
51 _
Konnencarop https://m.edsoo
Tu/ff0c7126
. bubnmuoreka
DIEKTPOEMKOCTD IIJIOCKOTO
52 | xoHaeHcaTopa. DHEPrus HOK
3apsIKEHHOTO I-<OH eHcaropa https://m.edsoo
P g P Tu/ffOc72c0
JlabopaTtopHas pabota
53 | "H3mepeHue 3eKTpOEMKOCTU
KOHJIeHcaTopa"
[IpuHIMII 1EUCTBUS U
MpUMEHEHUE KOHIEHCATOPOB,
54  KOTMPOBAILHOTO ammapara,
CTpYHHOTO MPUHTEPA.
DnexkTpocTaTyecKas 3aluTa.
3azeMJieHuE IEKTPOpUOOPOB
DNEeKTpUYECKUN TOK, YCIOBUS
€ro CylIECTBOBAHMUSI.
55 | TloctosiHHbIM TOK. CHila TOKA.
Hanpsxenune. ConpoTuBieHue.
3akoH OMa U1l y4acTKa 1enu
ITocnenoBarennHOE,
napasuiesibHoe, CMEIIaHHOE bubmmoreka
COEJIMHEHUE MPOBOJHUKOB. [HOK
56 .
JlabopartopHast paboTa https://m.edsoo
«/3ydeHne cMEIIaHHOTO Tu/ff0c74f0
COEIMHEHUS PE3UCTOPOB)
bubmmoreka
PaGora u MOIITHOCTH 1IOK
57 | DIEKTPUYECKOro TOKa. 3aKOH _
Jixoyns-Jlenmna https://m.edsoo
.ru/ff0c7838
3akon Oma 1 MOJHOM
. . bubmmoreka
(3aMKHYTOI1) 3JIEKTPHUUECKON
LHOK
58 | memnu. KopoTkoe 3ambikaHue. ,
JlabopaTtopHas pabota https://m.edsoo
patopHaZ p .ru/ff0c7ae0

«M13mepenue 3/IC ncrounnka




TOKa ¥ €r0 BHYTPEHHETO
COITPOTHUBIICHUSD)

DnexkTpoHHAasi NPOBOAUMOCTD
TBEPABIX METAJIIOB.

59 | 3aBUCHMOCTH COMPOTHUBICHUS
METaJIOB OT TEMIIEPATYyPHI.
CBepXnpoBOJIUMOCTb
DNEKTPUIECKUNUTOK B BAaKyyMe.
60 | CsoiicTBa 3MEKTPOHHBIX
MTy9KOB
[TonynpOoBOIHUKH, UX
COOCTBEHHAsI ¥ IPUMECHAs bubmmoreka
61  POBOAMMOCTS. CaoiicTtBa p— [HOK
n-mepexoa. https://m.edsoo
[TorynpoBOTHUKOBBIC .ru/ff0c84ae
puoOOPHI
DNEeKTpUYECKU TOK B
bubmmoreka
pacTBOpax M paciiaBax 10K
62 | SIEKTPOJHUTOB. ,
DIIEKTPOIUTHYECKAS https://m.edsoo
.ru/ff0c82ba
JIACCOLMALINS. DIIEKTPOIIU3
DJIEKTPUUYECKUM TOK B ra3ax. bubmmoreka
63 CamocToATeNnbHbIN U [HOK
HECaMOCTOSITEIILHBIC pa3psijl. https://m.edsoo
Mounus. [1nazma Tu/ff c84ae
DIIeKTpUYECKUE MPUOOPHI U
P proop bubnuoreka
YCTPOMCTBA, U UX LIOK
64 | mpakTUYecKOe MPUMEHEHHE. _
[IpaBuna TeXHUKH https://m.edsoo
P .ru/ff0c86fc
0e30macHOCTU
bubmmoreka
65 O06o06mmaronuit ypok [HOK
«DNEKTPOIUHAMUKA) https://m.edsoo
.ru/ff0c88be
Kontponbsnas paboTa no teme
p P bubnuoreka
«IJEKTpOCTATHKA.
. . LHOK
66 | IloCTOSIHHBIN PIEKTPUIECCKUI ,
TOK. TOKH B pa3IMuHBIX https://m.edsoo
' .ru/ff0c8a8a
cpenax»»
. bubnuorexa
Pe3epBHBIN yPOK.
[HOK
67 | KoutposbHas pabota 1o Teme

((BJIGKTpOI[I/IHaMI/IKa»

https://m.edsoo
.ru/ff0c8c56




Pe3epBHBIN ypoOK.

bubnuoreka

: ITOK
68 ?(?zigéi};mm ypok mo remam 1 https://m.edsoo
.ru/ffOc8fée
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME




MyHuuMnajJbHOe ABTOHOMHOE 00111e00pa30BaTeIbHOE yUpesKkaeHue auneit Ne27

Paccmorpeno: CorsacoBaHHO: YTBep:xkaaro:
PykxoBogutens MO 3amaupektopa o YBP Hupexrop murmest No27

H.A ITagpmmHa N.J1.lobponeeBa JILA.AcanoBa
[Iporoxon Ne 1 [Ipuxa3z Ne
oT « » asrycra 2023r OT « » aBrycta 2023r OT « » asrycta 2023r

KanenpapHo-remaru4eckoe IIaHUPOBaHUE
K pa0doueii mporpamMmme

yueOHoro npeamera «@U3uKa»

11 xmacc 2023-2024 y4ueOHBIM roa

Vunrens: HInmoxuna T.H
KaTeropus : BeICIIas
PaccmoTpeno Ha 3acenanuu
MeIarorundecKoro cCoBeTa

ITporokon Nel or « » aBrycra 2023r



KoanuecTBo yacoB

DJIEKTPOHHBIE

Ne
n/n Tema ypoxa Bceero | Konurpoabnsl IIpakTruueckue 06;:::)41:222;;251 e
e padoTbl padoTsI pecype
ITocTossHHBIE MAarHUTHI U UX
o bubnunoreka
B3auMojercTBHE. MarHUTHOE ITOK
1  none. Bektop MarHuTHOM 1 ,
WHAYKIUH. JINHUYA MarHUTHOU https://m.edsoo
.ru/ff0c9778
WHIYKITTH
MarsuTHoe 10Jj1€ IPOBOIHUKA C bubmmoreka
5 TOKOM. OnbIT IpcTena. 1 HOK
B3auMoaeicTBIE IPOBOIHUKOB https://m.edsoo
C TOKOM .ru/ff0c98fe
bubnuoreka
JlaGoparopHas paboTa ITOK
3 «M3ydeHre MarHUTHOTO ITOJISI 1 1
KaTyyHI:IIKI/I C TOKOM» https://m.edsoo
.ru/ff0c98fe
JlericTBME€ MarHUTHOIO IOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuia bubmmoreka
4 Awmmnepa. JlabopaTopHas 1 1 [HOK
pabota «MccnenoBanue https://m.edsoo
JENCTBUS TOCTOSIHHOTO .ru/ff0c9ac0
MarHuTa Ha PaMKy C TOKOMY
JlelicTBMe MarHUTHOIO IOJIS Ha bubnuoreka
5 JBUKYIIYIOCS 3apSKEHHYIO 1 [HOK
yactuiy. Cua JlopeHria. https://m.edsoo
Pa6ora cuibl Jlopeniia .ru/ff0c9df4
DNeKTpOMarHUTHAS WHTYKIIHSL.
IToTOK BekTOpa MarHUTHOM
6 uHaykuuu. 3 /1C uHayKiuu. 1
3aKOH 3JIEKTPOMarHuTHOU
nHaykunu Papanes
bubnuoreka
JlaGoparopHas paboTa ITOK
7 «HccmenoBanue IBIeHUSA 1 1 _
AIEKTPOMArHUTHOU UHIYKIIUW https://m.edsoo
.ru/ff0cal50
NHnykTUBHOCTD. SBIECHUE bubanoreka
8 camouHaykuuu. J/C 1 HOK
CAaMOMHTYKIH. JHEPTHSI https://m.edsoo
MarHUTHOTO TIOJISI KATYIIKH C .ru/ff0ca600




TOKOM. DJIEKTPOMArHuTHOE
noJie

TexHuyeckue ycTporucTBa U ux
IIPUMEHEHUE: TTOCTOSTHHBIE
MAarHHUTHI, JIIEKTPOMArHUTHI,

J AJIEKTPOIBUTATEb,
YCKOPHUTEIN JIEMEHTAPHBIX
YaCTHI], UHIYKIIUOHHAS TIeYb
O6o01maronmit ypok bubnmuoreka
10 «MarumuTHOE TI0JI€. HOK
DneKTpOMarHUTHAS https://m.edsoo
UHIYKIIHSD .ru/ffOcab82
KoutponbsHas pabota o teme bubnuoreka
11 «MarauTHoe noJe. HOK
DJeKTpOMarHuTHas https://m.edsoo
WHIYKIIHSD .ru/ffOcad58
CBoOO/IHbIE MEXaHUYECKUE
bubmmoreka
Kojebanus. 'apmonnueckue
12 | xonebaHus. YpaBHEHUE HOK
rapMOHUYECKUX KOJICOAHUM. https://m.edsoo
.ru/ffOcaf06
[IpeBpaiienne 3HEPrun
JlabopaTtopHas pabora
«HccnenoBanne 3aBUCUMOCTH
13 | mepmoma MaibIX KojieOaHUH
rpy3a Ha HATH OT IJTHHBI HUTH
¥ MaccChl Tpy3a»
KonebarenbHblil KOHTYD.
CBoOoHbBIE
AIIEKTPOMArHUTHbBIE KOJIEOaHUsI bubmmoreka
14 =~ BHACATBLHOM KoJIcOaTeIIbHOM HOK
KOHTYpe. AHAJIOTHSI MEXTY https://m.edsoo
MEXaHUYECKUMHU H .ru/ff0ch820
AIIEKTPOMATrHUTHBIMHU
KOJIeOaHUSIMHU
®opmyna TomcoHa. 3aKoH bubnuoreka
15 = COXPAHEHHS SHEPIH B HOK
WJIEAIbHOM KOJIEOATEIbHOM https://m.edsoo
KOHTYpE .ru/ff0ch9c4
[IpencraBineHue o 3aTyxXarmux Bubimorexa
KoJjeOanusax. BeiHyX1eHHBIC IIOK
16 = MexaHHMUYeCcKHE KOJICOaHMS. _
Pe3onanc. BeiHyX/1€HHBIE https://m.edsoo
.ru/ff0cbb86

QJICKTPOMArduTHBIC KOJICOaHMS




[lepeMEHHBIMTOK.
Cunycou1anbHbIN

. bubanoreka
MEPEMEHHBIMTOK. MOIIIHOCTH IIOK
17 = mepeMeHHOro TOoKa. httos://m.edsoo
AMIUITUTYJTHOE U JIEUCTBYIOIIEE ps.J7m.
.ru/ffOcbd34
3HAYCHUE CUJIBI TOKA U
HaNpsHKEHUS
Tpauchopmarop.
18 [Ipou3BoaCTBO, IEpEaaya 1
OTpeOICHUE DIIEKTPUIECKON
SHEPrUU
YCTpOMCTBO U IPAKTUUECKOE
p P bubaunoreka
MIPUMEHEHHE AIIEKTPUUECKOTO 1IOK
19  3BoHKa, reHepaTopa
e CMGHHOI‘S TOKIE)l JIAHUA https://m.edsoo
P ’ .ru/ffOcc324
aJIeKTponepeaay
DKOJOTUYECKUE PUCKH TIPH
MIPOM3BOJICTBE
op | OVEKTPOSHEPIHH. Kynerypa
HCTIOJIb30BaHUS
AIEKTPOIHEPTUH B
IMOBCETHEBHOM KU3HUA
MexaHU4eCKHUE BOJIHEI,
YCJIOBUS PaCIpOCTPaHEHUS. bubanoreka
21 [Tepuon. CkopocThb [HOK
pacipoCTpaHeHUs U JTHHA https://m.edsoo
BOJIHBL [lonepeunsie u .ru/ffOcca54
MPOJ0JIbHBIE BOJIHBI
bubanoreka
3ByK. CKOPOCTb 3BYyKa. ITOK
22 | T'pomMkocTs 3ByKa. Beicota _
Tona. Tem6b sBvKa https://m.edsoo
‘ p 3BY .ru/ff0cccOc
DJEKTPOMArHUTHBIC BOJIHBI, HX bubmorexa
KTp ) LIOK https://
23 | cBoiicTBa 1 ckopocTh. [llkana
m.edso0.ru/ffo
AIIEKTPOMArHUTHBIX BOJIH
ccfe0
[TpUHIUTIBI PAIUOCBS3U U
24 | TeneBuaeHus. PazButue
CpEJICTB CBsI3U. Pagnonokanus
bubamnoreka
o5 KonTtponbHas pabota HOK

«Kosie0aHusa v BOJIHBD

https://m.edsoo
.ru/ff0cc6f8




[TpsimonuHeitHOE bubnnoreka
pacnpoCTpaHEHUE CBETA B [HOK
26 N . .
OJHOPOAHOM cpene. TouedHsbIit https://m.edsoo
UCTOYHUK cBeTa. JIyd cBeta .ru/ff0cd350
OtpakeHue cBeta. 3aKOHBI bubnnoreka
orpaxkeHus ceera. [loctpoenue LHOK
27 N .
N300paKeHUI B IIIOCKOM https://m.edsoo
3epKae .ru/ff0cd4e0
[Ipenomnenue ceera. [lonHoe bubnnoreka
BHYTPEHHEE OTPaKECHHE. LHOK
28 . .
[TpeneapHbBIN Yroil HOIHOTO https://m.edsoo
BHYTPEHHETO OTPaKCHUS ru/ffOcd7f6
JlaGoparopHas paboTa E%%HOTGM
29 | «UM3mepenue nmokazaTens _
MPEJIOMIICHUS CTEKIJIa» https://m.edsoo
P .ru/ffOcd67a
JIunzel. [loctpoenue bubnuoreka
M300paKEHUI B JIMH3E. HOK
30 . .
dopmyra TOHKOM JTUH3HI. https://m.edsoo
YBenudeHue JIMH3bI .ru/ffOcddle
JlabopaTtopHas pabota
31  «MccnenoBanue CBOMCTB
M300paKEHUM B JIMH3AX)
Hucnepcus cBera. CloxHbIN
cocTaB Oesoro cBera. L[BerT.
32 | JlabopaTtopHas paboTa
«Habnronenue nucnepcun
CBETa»
bubnmuoTteka
HuTtepdepenius crera.
33 | Hudpaxuus cBeta LOK
I[I/IcppaKHI/IOHHaH emETKa https://m.edsoo
paxt P .ru/ffOced22
bubnuoTteka
ITorepe4HOCTh CBETOBBIX BOJIH. HOK
34 .
[Monspusanus cBeTa https://m.edsoo
.ru/ff0cf02e
OnTuyeckue mpuodOpsI U
35 | ycTpo#CTBa, M YCIIOBUS UX
0e30macHOr0 MPUMEHEHHUS
I'panuLibl MPUMEHUMOCTH bubnuoTteka
KJIaCCUYECKON MEXaHHKH. HOK
36 . .
[TocTynats! crienuaibHON https://m.edsoo
TEOPHH OTHOCHTEIBHOCTH .ru/ff0cf862




OTHOCHUTEIIBHOCTh bubnuoreka
37 ~ OAHOBPEMEHHOCTH. [HOK
3amMeyieHIEe BPEMEHU U https://m.edsoo
COKPAIIICHUE JTTHHBI ru/ffOcfa42
DHeprus ¥ UMIYJIbC bubnuoreka
38 PEIATUBUCTCKON YaCTHULIBI. HOK
CBsI3b MacChI C SHEPTHEH U https://m.edsoo
UMITYJIBCOM. DHEPTHUS TTOKOS .ru/ffOcfc68
KontponbHas pabota «OnTuka. E&?ﬁnmem
39 | OcHOBBHI crieMaIbLHON TEOPHH _
OTHOCHUTEIIbHOCTH https://m.edsoo
Tu/ff0cf6f0
bubnuoreka
40 ®otonbl. Popmyina l1nanka. HOK
DHeprus U UMITyJbe (poToHA https://m.edsoo
.ru/ffOcfel6
bubnuoreka
OTKpBITHE U UCCIENOBAHUE ITOK
41 %(T);(;Z@Tq)g;eama. Onbiter A. T https://m.edsoo
.ru/ffOcffc4
3akoHbl (hoTorddexra. bubmmoreka
42 YpaBHeHue DWHIITEITHA IS HOK
doroarddexra. «Kpacunas https://m.edsoo
rpanuma» gorodrddexra .ru/ff0d015e
Hasnenue ceera. OnbiTel I1. H. bubmmorexa
[HOK
43 | JlebeneBa. XUMHUYECKOE _
eHoTBIE CBETa https://m.edsoo
8 ru/ff0d04a6
TexHuueckue ycTponcTa u
44 ~ TPAKTHUECKOE MPHMEHEHNE:
(boTO3NEMEHT, POTONATUHK,
COJIHEUHas OaTapesi, CBeTOIUO
bubmmoreka
Pemenue 3ama4 o reme
. LHOK
45 | «DnemMeHThl KBAHTOBOM _
OLITHKIDY https://m.edsoo
.ru/ff0d0302
Moxaens atoma TomcoHa. bubanoreka
OmneiTer Pezepdopaa mo [HOK
46 :
pacCesHUIO 0L ~HaCTHII. https://m.edsoo
[TnaneTapHas MOIeIb aTOMA .ru/ff0d091a
47 | Tloctynatsl bopa bubmmorexa

[IOK




https://m.edsoo

.ru/ff0dOafa
N3nyyeHne u MoriomeHue bubnnoreka
48 (hOTOHOB TIPH TIEPEX0JIC aTOMa [HOK
C OJTHOT'O YPOBHS YHEPTHH Ha https://m.edsoo
npyroii. Bupl ciekTpos .ru/ff0dOafa
BoJiHOBBIE CBOWCTBA YACTHIL.
Bonnsl ne bpoitns. bubnnoreka
49 KopnyckyisapHo - LHOK
BOJTHOBOMTyaJTU3M. https://m.edsoo
CIIOHTaHHOE M BBIHYXJICHHOE .ru/ff0d0ca8
U3ITy4YEeHHE
OTKpBITHE PATMOAKTUBHOCTH. bubnuoreka
50 Omnsitel Pezepdopaa mo HOK
OTIPE/ICTICHUIO COCTaBa https://m.edsoo
PaJIMOAKTUBHOTO M3TYICHHUS .ru/ffodofd2
CgoiicTBa anbda -, 6era -,
g | aMMa - H3JydeHHS. Bnusuue
PaIMOAKTUBHOCTH Ha JKUBBIC
OpraHU3Mbl
OTE(pBITHe MPOTOHA U Euborexa
HelTpona. M3oronsl. Anbda - ITOK
52 acnaj. DJIeKTPOHHBIN U
ﬁOSI/IT§OHHBIfl IéeTa - pacmap. https://m.edsoo
ru/ff0d1162
['amMmma -uznyuyenue
DHeprus CBS3U HYKJIOHOB B BH6/OTexa
anpe. SlnepHble peakiuu.
53 | Snepwnsrii peaktop. [Ipodaemsl HOK
MEPCTICKTUBBI, IKOJOTHICCKUE ’ https://m.edsoo
. .ru/ff0d1356
aCTIEKTHI SACPHON YHEPTETUKH
DJIeMEHTapHBIE YACTHULIBI.
OTKpbITHE TO3UTPOHA.
Mertoabl HaOIIOAEHUS U bubanoreka
54 | PCTUCTPAaLUN SIIEMEHTAPHBIX HOK
vactuil. Kpyribrit cton https://m.edsoo
«DyH1aMeHTATbHBIC .ru/ff0d0e38
B3aumMoaencTBus. ENMHCTBO
(bU3MYEeCKOMKAPTHHBI MUPa
Bun 3B€3nH0T0 HedA.
Co3zBe3aus, sipkue 3BE31bl,
55 | IUIaHETHI, UX BUAUMOC

nemwxkenne. CoaHeyHas
CHUCTEMA




56

Connue. Conneuynas
AKTUBHOCTH. MICTOUHMK
sHeprumn ComnHua 1 3BE3]1

S7

3BE3bI, NX OCHOBHBIC
XapaKTePUCTUKU. 3BE3/IbI
TJIABHOM MOCJIE€I0BATEIbHOCTH.
BnyTtpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE NpeICTaBICHUS
O MPOUCXOXKICHUH U
sBomoruu ConHIla U 3BE3]T

58

Mueunsii [1yTe — Hama
I'anakTuka. Ilonoxxenue u
nBxeHue CoHIa B
I'anakTuke. I'amakTUKH.
YEpHbie OpIPHI B sApax
raJJakTHuK

59

Bcenennas. Pas6eranue
rajakTuk. Teopus bospioro
B3pbIBa. PenmkTOBOE
n3nydyeHue. MerarajgakTuka

60

Hepemennsie mpoOiaemsl
aCTPOHOMHUU

61

KoHTtposbHas padota
«DNEeMEeHTHI aCTPOHOMHHU U
acTpo(U3UKI

62

O6o0uaromuit ypok. Ponb
(U3UKY U aCTPOHOMUU B
AKOHOMMYECKOM,
TEXHOJIOTMYECKOM, COI[aIbHOMN
U ATUYECKOU cepax
JeSATEIbHOCTH Y€JIOBEKa

63

Oo6o6maronuit ypok. Poisib u
MeCTO (PU3UKHU U ACTPOHOMHH B
COBPEMEHHON HAYYHOHN
KapTHHE MUpa

64

Oo6o6maromuit ypok. Poib
(bu3HYeCcKOi TeOpHH B
dbopmupoBaHUU
MPEICTABICHUM O (PU3UIECKOM
KapTHHE MUpa

65

Oo6o6matomuit ypok. Mecto
(buznyecKoil KapTUHBI MUpA B
00IIIeM PsITy COBPEMEHHBIX




€CTECTBEHHO - HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

66

PesepBHbIll ypok. MarautHoe
nosie. DJIEKTPOMarHuTHast
WHIYKIUS

67

PesepBHblii ypok. OnrTuka.
OCHOBBI CIIELIUATIBHON TEOPUU
OTHOCHTEIbHOCTHU

68

Pe3epnblii ypok. KBanToBas
busuKa. DIEeMEHTHI
aCTPOHOMUU U acTPOU3UKU

bubimoreka
[IOK
https://m.edsoo
ru/ff0d1784

OBUIEE KOJIMHECTBO YACOB
[10 [TPOTPAMME

68




YYEBHO-METO/JNMYECKOE OBECIHEYEHHUE OBPA3OBATEJBHOI'O
INPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

» ®usuka, 10 kinace/ KacbstHoB B.A., O0111€CTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«JIPOD®AY»; AktinonepHoe obmectBo «M3narensctBo «IIpocBerienne»

» ®usuka, 11 kinacc/ KacbstnoB B.A., O0111€CTBO ¢ OTpaHUUYEHHOU OTBETCTBEHHOCTHIO
«IPODA»; AkumonepHnoe oodmectBo «M3narenberBo «IIpocBemienne»

METOAMYECKNE MATEPUAJIBI JUUIA YUUTEJLA

[Iporpamma kypca ¢usuku g 10—11 kmaccos. ba3oBelit ypoBenb (aBTop B. A.
KacesnoB) YMK «®usuka. 10 knacc. bazoBblil ypoBeHb»

1. ®usuka. 10 xnacc. ba3oBblil ypoBeHb. YUEOHUK € AJEKTPOHHBIM MPHUIIOKEHUEM
(aBTop B. A. KacbsiHOB).

2. ®uszuka. 10 xnacc. bazoBeiii ypoBeHb. Meroauueckoe mocobue (aBrop B. A.
KacpsHOB).

3. ®uzuka. 10—11 kmaccel. ba3zoBelil ypoeHs. Terpaap ansa nadbopaTopHbIX paboT
(aBTOpnl B. A. Kacesinos, B. A. KopoBun).

4. ®uzuka. 10—11 xmaccel. ba3oelii ypoBeHb. KomiuiekT TteTpament s
KOHTpPOJIbHBIX padoT (aBTop B. A. KachsiHOB)

5. ®uzuka. 10 knacc. Jlunaktudaeckue kapTouku-3aaanus (aBTopsl M. A. Ymakos, K.
M. ViakoB).

YMK «®Puzuka. 11 knacc. ba3oBblil ypoBEHb»

1. ®usmka. 11 knacc. ba3oBbiit ypoBeHb. YUEOHUK C JIEKTPOHHBIM MPHUIIOKEHUEM
(aBTOp B. A. KaceaHOB).

2. ®uzuka. 11 xnacc. ba3oBeiii ypoBeHb. Meroanueckoe nocobue (aBrop B. A.
KacpsHoB).

3. ®uzuka. 10—11 kmaccel. ba3zoBelil ypoBeHs. Terpaab s 1a00paTopHbIX padoT
(aBTopsbl B. A. KacesaHos, B. A. KopoBun).

4. ®uszuka. 10—11 kmaccel. ba3obelii ypoBeHb. KoMiuiekT TeTpameit s
KOHTPOJIbHBIX padoT (aBTophl B. A. KacesHos, 1. B. Urpsmios).

5. @uzuka. 11 knacc. Jlunaktuueckue KapTouku-3aaanus (aBropsl M. A. Ymakos, K.
M. Viakog).



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETHU
HNHTEPHET

1 http://nsportal.ru - coruanbHas ceTh paOOTHUKOB 00Opa30BaHMSL.
2 http://markx.narod.ru/pic/ - ¢u3uka B mKoJe.

3 http://festival.1september.ru/articles/ - ¢ecTuBaNp TeHArOTMYECKUX — HIACH
«OTKpBITBIA YPOK».

4 http://www.fizika.ru/ - caiit ans yuurenei GU3NKHA U UX YICHUKOB.
5 http://www.physics.ru/ - matepuansl o gusmke.

6 www.egeedu.ru - wuHbopManmoHHbIi moptan EID. 7  http://school-
collection.edu.ru/ - ennnaas xomnexuus IIOPo



